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PREFACE. 



In the preparation of this Manual the author has 
endeavored to present in a systematic, practical, and 
concise manner those facts concerning Diseases of the 
Eye which will be of most service to students and practi- 
tioners of medicine. 

It is somewhat difficult in a book of this size to decide 
what is best to include and the amount of space to be 
allotted to each subject. The author has been largely 
guided in these matters by his personal experience in 
teaching both under-graduate and post-graduate students. 
By the avoidance of extended discussions and unsettled 
theories space has been gained for the presentation of 
subject-matter of the greatest utility to those for whom 
the book is intended. 

The author is especially indebted to the Eye portion of 
Drs. Miller, McEvoy, and Weeks' Diseases of the Eye, 
Ear, Nose, and Throat. Some of the valuable material 
contained therein has been freely utilized in the prepara- 
tion of this work. The author has also drawn upon 
some of his previous contributions, notably, A Manual 
of Ophihalmic Operations as Practised on Animals^ Eyes, 
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iv PREFACE, 

and the chapter on " General Preparation for Ophthalmic 

Operations '^ in Posey and Wright^s Diseases of the Eye, 

Nose, Throaty and Ear. Many of the standard text-books 

and systems have also been consulted, to which the student 

must be referred for a more comprehensive knowledge of 

the subject. 

C. A. V. 

Philadelphia, April, 1903. 
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CHAPTEK I. 

EXAMINATION OF THE EYE, OBJECTIVE AND 

FUNCTIONAL. 

It is not necessary in every case of ocular disease to 
make a complete and systematic examination. In most 
of the simple cases the condition will be discovered at 
once, and many of the objective and functional tests may 
be omitted. In obscure and complicated cases, how- 
ever, it is much better to make complete observations con- 
cerning the ocular conditions in a systematic manner. 

History. Inasmuch as in most cases it is impossible 
to carry the appearance of an eye from day to day in 
one's mind, it is better to keep an accurate history of each 
case, and record the conditions at the time they are ob- 
served. In the simple cases the history may be short, 
containing a description of the condition pertaining to the 
particular disease with which the eye is affected ; in other 
instances, however, the history should be complete. It 
matters not whether the history is kept in books or whether 
the card-index system is employed, for the latter is so 
convenient in all of its particulars that it seems to be taking 
the place of the large volumes which were formerly used. 

It is well, for obvious reasons, to record the name jmd 
residence of the patient; the age, sex, race, and whether 
married or single, may also have some bearing upon the 
disease which is being investigated. The family history 
should be inquired into, and any hereditiiry conditions 
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DISEASES OF THE ETE. 

uoted. The personal liistory of the patieut, iueludiug any 
attacks of severe illness or any deviations from the normal 
functions of the body, should also be recorded. The 
question as to whether the occupation of tlie patient has 
anything to do with the ocular disease, as well as the 
habits of the patient as regards the excessive use of toxic 
substances, must be determined. Any nervous phenomena 
should be carefully investigated. The present condition 
of the eye as well as any former abnormal conditions 
should be noted, according to the methods hereafter to be 
described. Any changes from the condition observed at 
the first examination shoidd be recorded in tlie history upon 
each date that tlie new (ibscrvatious are made. 

Direct Inspection. The Lids should he carefully in- 
sixtcted first for any abnormalities, tlieir edges should be 
examined for any ulcers or crust formations, and it should 
be noted whether or not there lias been some loss of the 
ciliii, or whether any are misplaced. If any of the super- 
ficial veins are swollen, or if either of the lacrymat 
punctK are closed or misplaced, the condition should be 
noted. The mobility of the lids should also be deter- 
mined in oifler to ascertain whether their edges approxi- 
mate, so tliat the cornea may be completely covered. 

The Region of the Lacrsnnal Sac is next inspected for 
redness or awellihg, slight pressure being made over the 
sac in order to ascertain whether any abnormal secretioii 
can be expressed through the lacrymal pnnette. The con- 
dition of the lacryniiil gland is also to be examined. 

The Gjelids are Next Everted stj that their nnder surface 
may be examincil. Thi.-i iiianu-uvre is performed by 
having the patieut look directly downward toward his 
lap, while the sui^eon with the thumb aud index finger 
of the left hand seizes the eyelashes aud draws the eyelid 
downward and outward from the eyebjill, at the same time 
making slight jiressure with the thumb of the right hand 
l>ehind the upper border of the tarsal cai-tilage. An up- 
ward movement of tlie lid mai^in, with the tliumb acting 
!is a fulcrum, will now evert the lid, showing the palpe- 
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bra! portion of the oonjimctiva. In those cases m which 
the cilia have beeD lost it is necessary to seize the margin 
of the lid and to employ something like a match-stick or 
lead-pencil to toke Uie place of die thumb of the right 
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hand. Any abnormal condition as reg-.irds foreign bodies 
and granulations, either on the tarsal conjunctiva or in 
the retrotarsal folds, should be carefully looked for. The 
caruncles and semilunar folds must also Ix; examined at 
the same time for any abnormal couditionf. 

Tlie Ocular Oonjunctiva is inspected for any swelling or 
engorgement of its bloodvessels, and the character of such 
engoi^ment noted. In normal conditions only a few con- 
junctival bloodvessels can be observed, but in abnormal 
conditions there may be very great engorgement. The 
blood supply has been divided into three systems : Sys- 
tem I. represents the posterior vessels of the conjunctiva, 
which are much coarser than the anterior vessels, freely 
mobile over the underlying sclera, and tlie eugoi^ment 
of which produces a bright red appearance, which lessens 
as the cornea is approached. This is the system which is 
principally involved in conjunctivitis, and is, therefore, 
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usually associated with more or less secretion. System //. 
represents the anterior ciliary vessels, which are composed 
o£ the perforating and non -perforating arteries and veins. 
It is the engorgement of the latter vessels which produces 




ill of the ftont of Ihe eyeball, cm. Ciliary muscle. Ch. Cborold. Sd. 
ScleroUc, V.V. Vena varticosL I. Margiual loop-pleiua of cornea. Ant and 
Potl. Orng. Anteiloi and posterior conjunclival veweig, Anl. Oil. A, and Y, An- 
terior ciliary arterlesand veiiia. (Simplifled and allered from Leber.) 

the so-called " [Xiriconieal zone" in affection.^ of the iris, 
and the violaceous tint surrotiiidiiig tlie corneii winch is 
frequently seen iu gUmcoinsi or cyoHtis. This reddish, 
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or violet zone, formed by engorgement of System II., is 
composed of very fine rather than of coarse vessels, and 
its intensity diminishes in proportion to the distance from 
the corneal margin. System III, is composed of the ante- 
rior conjunctival vessels, and the circumcomeal capillaries 
derived from the anterior ciliary vessels, the engorgement 
of which manifests itself in a bright red "pericorneal 
zone." There is slight anastomosis by means of small 
branches between Systems I. and II., and these are the 
bloodvessels which become engorged in the various corneal 
inflammations. 

The Cornea is next examined for any uneven ness of its 
surface or loss of transparency. The surface may be 
roughly tested by standing the patient directly in front of 
a window, so that the image of the latter will be reflected 
upon the surface of the cornea. If the lines of the image 
are broken, bent, or distorted, the surface of the cornea 
is irregular. If, however, they appear normal, the surface 
of the cornea is even. A much more accurate test may 
be made by means of a keratoscope, which is a round disk 
with a hole in the centre, surrounding which are a number 
of concentric circles. The observer's eye being placed 
behind the central opening, the light is reflected from the 
surface of the disk to the cornea. It can be readily noted 
whether the circles thus pictured on the cornea are regular 
or whether they are broken or distorted. The instrument 
is also known as Placido's disk (Fig. 3). 

If any abrasion of the cornea is suspected, it may be 
definitely determined whether or not such condition is 
present by dropping upon the cornea one or two drops of 
a 2 per cent, solution of fluorescine. If the corneal epi- 
thelium is unbroken no change will result from the instil- 
lation ; if the corneal epitheliiun is denuded, however, the 
denuded portion will stain a bright green. This is also a 
satisfactory means of diagnosing between ulcerated con- 
ditions of the cornea and the scars resulting from previous 
ulceration. 

In examining and in treating the eyes of young chil- 
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dren it is sometimes ueeessary to employ a eertaiu amount 
i»f force, in order to obtain a satisfactory view of the cornea. 
Under these circuni stances it is best to permit the child 




to lie across tlie mother's or attendant's lap, as she sits 
facing the surgeon, with the head in the surgeon's lap, 
face upward, the surgw^n being protcctc-d by a nibber 
sheet or pillow. One iinu of the attfiiduiit «m \m iiwed 
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b) control the feet, aud tlie utiier the hauds uf the cliild, 
thiis leaving the surgeon the free use of both hands for 
examination or treatment, Tiie lids may bo more satis- 
factorily elevated by employing an instrument devised for 
the purpose. 



Deamtirrea' lid retraclor. 

In certain conditions tlio wnnlbility of ihe cornea is more 
or less diminished, aud this may be tested by gently 
touching the coruea with n wisp of absorbent cotton and 
noting whether or not the reflex action of the lids is as 
quickly produced as iu iv normal eye. If any aneesthesia 
of the cornea ia found, further investigation should be- 
made regarding the sensibility of the surrotmding portions 
of the face. 

Oblique illumination is a most satisfactory method of 
examining more closely the conditions of the cornea. 




which cannot be distinctly observed with the naked eye. 
It may be done by means of two strong magnifying 
lenses or by means of a magnifying lens and a corneal 
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loupe. The patieot is seated a short distance to the side 
and slightly behind the light from an Ai^and burner; 
the light is then focused upon the cornea by means of a 
condensing lens, while tlie observer studies the corneal 
conditions through another condensing lens, or through a 
loupe held at its focal distance in front of tlie eye. The 




Comcsl loupe, 

distance of each lens is varied from time to time in order 
to get more or less intense illumination and greater or 
lesser magnification. By this method any minute changes 
of the surface or of the substance of the cornea can be 
readily detected, and the condition of the anterior (cham- 
ber, tlie iris, the anterior capsule, and the anterior por- 
tions of the lens may be studied. 

The condition of the anterior chamber should be exam- 
ined as r^ards any changes in the aqueous humor or the 
presence of any foreign substances. 

The Iris. In examining the iris, the color should be 
noted as well as any difference between the two eyes or 
between different portions of the same iris. There may 
be considerable difference between the color of the two 
irides, or there may be segments of different color in the 
same iris with perfect health of the patient. A number 
of irregular dark spots may be observed upon the iris, to 
which condition the name piebald irit has been given. If 
the ins is diseased it is likely to be irregular on its sur- 
face and the color of a greenish or greenish-yellow tint. 

Tlie FupU. fn health the size of the pupil varies with 
many conditions, such as ex|K)sure to light, accommoda- 
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, coQvergeDce, aiid tlie ct>ndition o£ refractiwn. Tlic 
average diameter of tlie pupil, witli tlie aecommodatMin iit 
rest, is between 4 mm. and 4J mm. One pupil may be 
sligiitly larger than its fellow without any abnormal con- 
dition in the hwdth of the patient. The size of the pupil 
may be measured by means of a millimetre rule, or by 
a pupilometer, consisting of a disk with a number of 
holes of variou.>5 diameters, witli which the pupil is com- 
pared, 

MovKMESTs OF THE Pupii- Tho pu])illary reactions 
should be carefully tented, as tliey fi-etjuently throw im- 
portant light up<]n the existence of various diseases. The 
m()st important are tlie following : 




1. Direct Refifx Action. If tlie jmtient faces a strong 
light, daylight being preferred, and each eye covered and 
uncovered separately, as the rays of light enter the pupil 
a marked contraction will be noted. The repeated con- 
traction and dilatation of the pupil for a few seconds after 
the stimulus has been removed is calletl hippim. 

2. Indirect Fteflex Ad.ion (Cbn8e)wiial). If the patiejit 
&ice8 a strong light (both eyes being covered), as one eye 
is uncovered and the light permitted to enter, not only 
will tliis pupil contract, but the pupil of the otlier eye, 
which still remains covered, will contract likewise. 
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3. AHHociated Action, The size of the pupils is noted 
with the patient looking into the distance. He is then 
directed to change his vision quickly to a small object 
held a few inches from the eyes, when, under normal 
conditions, the pupils will be seen to contract. This is 
sometimes called the reaction in accommodation and can- 
vergencCy although the action is not observed in accommo- 
dation which is unassociated with convergence. In the 
ArgyU'Robertison pupil, observed in tabes dorsalis, the 
associated action is present, but the direct reflex action is 
absent. 

4. Pain Reaction; Skin Reflex. If the patient is 
made to face a bright light, thus producing contraction of 
the pupils, they will dilate if some stimulation of a cutane- 
ous nerve is produ(5ed. The test may be made by pinch- 
ing the skin of the neck or by employing a faradic current. 

5. Action of Drugs. Certain drugs have the power to 
dilate the pupil (mydriatic^s), and other drugs have the 
power to contract the pupil {tnyotiai). 

These movement*i of the pupils are very complex. Con- 
tniction is produced by nervous impulse to the pupil 
sphincter through the myotic tract, the movement being 
involuntary and produced by certain stimuli. 

The myotic tract has its origin in the oculomotor nucleus, 
passing by its short root to the lenticular ganglion. From 
this point it passes to tlie pupil sphincter through the 
short ciliary nerves. If this tract is stimulated, extreme 
niyosis results; if it is divided, moderate mydriasis is 
obtiiined. The routes over which an impulse produced 
by exposure of the eye to light must travel to produce 
contraction of the pupil are the afferent and the efferent 
paths. The afferent impulse passes along the optic nerve, 
the chiasm, the optic tract of the same side (and, perhaps, 
of the opj)osite side), probably by way of the corpora 
quadrigemina and Meynert's fibres, to the oculomotor 
nucleus. It is here that the efferent path (myotic tract) 
begins and through which the impulse is carried to the 
pupil. 
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The mydriatic tract has its centre in the medulla oblon- 
gata, from which it passes down the spinal cord to the 
second dorsal nerve, thence along the communicating 
branch of this nerve to the cervical sympathetic and the 
plexus around the internal carotid artery. From this 
point it passes to the pupil by the nasociliary branches of 
the nasal nerve, from which the pupil mydriatic fibres are 
supplied by the long ciliary nerves. If this tract is stimu- 
lated, extreme mydriasis results ; if it is divided, moderate 
myosis is obtained. 



Fig. 8. 
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Test card tor distant vision. 



The blood supply of the iris also influences the size of 
the pupil. If it is increased, we have moderate contrac- 
tion ; if it is diminished, we have moderate dilatation. 

Visual Acuity represents that power which the eye has 
of seeing distinctly different objects at different distances. 
The 867186 of sight is represented by the ability to distin- 
guish lighty form, and color. The light sen86 is the ability 
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to perceive illumination of different degrees; the form 
sense is the ability to perceive the shape of different ob- 
jects ; and the color sense is the ability to distinguish the 
different colors. Visual acuity may be divided into cen- 
tral vision and peripheral vision. 

Central or D^ect Vision is the vision which is obtained 
when an object is directly observed, its image falling upon 
the macula lutea. The acuity of vision is tested for both 
distant and near objects. Distant vision is tested by 
means of letters which have been made of different sizes, 
so that the test may be made at different distances. The 
letters are large, and are usually black on a white ground. 
They are numbered according to the distance at which 
they are to be read, the larger naturally being read at a 
greater distance than the smaller. These letters are so 
constructed as to subtend an angle of 5', because it has 
been shown by various observations that the normal eye 
can distinctly see an object of this size. Each portion of 
the letter is made to subtend an angle of 1', or one-fifth 
of the whole (Fig. 9). Inasmuch as in some cases it has 

Fig. 9. 
Snellen's test types. 

been found that individuals with normal eyes can read 
letters somewhat smaller, some test cards have been made 
with letters which subtend an angle of 4'. Fig. 10 shows 
how this angle is constantly maintained for different dis- 
tances, the angle being formed by lines from the extrem- 
ities of the object crossing at the nodal point of the eye. 

In testing the central vision it is customary to seat the 
patient six metres (about twenty feet) distant from the 
card, and, having covered one eye, to have him read 
the lowest line which can be seen. The result is usually 
expressed by a fraction, the numerator of which is the 
distiuice the patient is placed from the card, and the 
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(leuominator of which is the numeral index of the liue 
which he reads on the card. Thus, if he is six metres dis- 
tant and reads the six metre line, V=^6/6; if, however, 
he could not read thiH line V would equal 6/12, 6/9, 
or whatever line he was able to read. Likewise, if tbe 
test were being made at a distance of twenty feet tlie 
result would he expressed as ~i ^. |^, etr. If the 
jiatient's vision is not sufficiently good to read any of the 
test letters at this diebince, the card is moved toward him 
until he can read tbe top line, when the distance between 
the card and himself represents the niunemtor of the 
fraction, and the number of the top line on the card tlie 
denominator of the fraction, indicatinfi the aniount of bis 




^^■Misii 
^Kefc 



Thus, if tlie card be brought to witliin ten feet 
fore the top line can be read, and this liue should be 
wad by a normal eye at a distance of two iumdred feet, 
the vision would equal ^. If he should be imable to 
distinguish any of the letters on the (»rd at any distance, 
he is then asked to count the fingers ou the hand, which 
are held at different distances between him and tlie light. 
The result is expressed as "counts fingers at ten inches," 
or whatever the distance may be. If he cannot coimt the 
noted whether he can detect the moving hand, 
if BO, at what distance, and the result is expressed as 
Amoving objects at dx inches," or whatever the distance 
be. If vision is so deficit-ut that moving objects <iui- 
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not lie distinguished, it is necessary to aseertain wlictlier^ 
distinction can be made between light and darkness. If 
light is iierceived the result is expressed as "p^vepfion of 
light, " or Tj, J-". 

For illiterate persons and for young chihJren, cards con- 
taining arithmetical figures, incomplete squares, or well- 
known objects, as birds, dogs, chairs, etc., made accord- 
ing to the same principle, mny be employed. 




In Testing Hear Vision, or the Power of Accommodation, 
a test card w-ith smiiller t^'jxi of different sizes is employed, 
each letter having Iwen (instructed sutM^rding to the 
method jiLst deseriltwl. M'ith one eye wjvcred, tJie 
(Hitient is instrutrted ti> bring the t^rd jih close to the 
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as he can and yet read distinctly the smallest type he can 
see. The distance of this type from the eye is then 
measured, and represents the punctum proximuniy or near- 
point. If the card is now pushed away from the eye, 
the most distant point at which the same type can be read 
represents the punctum remotum, or far-point. The power 
of accommodation diminishes with advancing age, the near- 
point receding further and further from the eye, until at 
about the seventieth year it is entirely lost. 

Color Sense is the power which the retina has of distin- 
guishing between different colors and between different 
shades of color. Color-blindness is a subnormal or totally 
deficient color sense, and is characterized by an inability 
to distinguish between certain colors or shades of color. 
The most frequent variety is that in whicli there is an 
inability to recognize the various shades of green and red. 
Many tests have been devised for the detection of color- 
blindness, the method of Holmgren being the one which 
is most frequently employed, and which consists in testing 
the ability of a person to match various colors. A large 
number of skeins of colored wool, consisting of different 
shades of all the principal colors, are mixed together. In 
the lot are three test skeins, viz., a pure light green, a 
rose-purple, and a red. There are not only many skeins 
of the same color, but of different shades of each color. 

To make the test, the wools are mixed together in good 
daylight, and a skein of the test color is placed to one 
side, the patient being asked to pick out all the skeins 
of a similar color. He is particularly instructed that the 
shades do not have to be similar to the test skein, but 
that the color must be the same. 

The first test to be made is to have him match the green 
skein, and the examination must not be discontinued 
when a few skeins have been taken from the pile and 
placed beside the test skein. The patient must understand 
that it is necessary to pick out from the large ])ile of wools 
all the skeins that match the green test skein in color. 
If the patient matches the test skein with other colors 
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than the green, for example, gray, light pink, or yellow, 
his color sense is deficient ; that is, he is coloi'-blind. 

The second test is to have him match the rose-purple, 
the examination being made exactly as before. If, with 
the purple, the patient selects blue or violet skeins, he is 
completely red-blind. If, however, he should select with 
the purple the green or gray skeins, which incline to blue, 
he is completely green-blind. The patient who is red-blind 
never selects the same colors as a green-blind patient; 
likewise a green-blind patient never selects the same 
colors as one who is red-blind. 

The third test is to match the red. It is a test which 
is employed for those who are completely color-blind. If 
the patient is red-blind, he chooses in addition to the red 
skeins the green and brownish colors, which appear darker 
than red to a person with normal color sense ; if he is 
green-blind J he selects shades of those colors which appear 
to the normal eye lighter than red. 

Many other tests have been devised to serve different 
]>urposes, notably the arrangement of yarns by Dr. 
William Thomson for the examination of railway em- 
ployes, which may be employed either by the ophthalmic 
surgeon or by one not skilled in such examinations. In 
addition, as many individuals in whom it is necessary to 
have good color sense are obliged to detect the colors of 
lanterns at different distances, a lantern test has been 
devised which consists of a white light, in front of which 
may be superimposed glass disks of different colors and 
shades. 

An examination for color-blindness is of the greatest 
importance in individmils who are connected with rail- 
ways, navigation, and general signal service, where 
signals of different colors are employed, as one who is 
color-blind is thereby rendered unsuifcible for such service. 

Peripheral or Indirect Vision (Field of Vision). The field 
of vision is rej)resented by that spac^c from which the 
images of all objects fall u))on the retina, with the eye 
fixed upon a given point. The limit of the field of vision 
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is the outer boundary of this space. It may be roughly 
tested in the following manner : Placing the patient 
directly in front of the observer with the eyes of each 
upon the same level, one eye of the patient being covered, 
he is asked to fix constantly the observer's eye, the right 
eye of the patient fixing the left of the observer, and vice 
vei^sa. The distance between the observer's eye and the 
patient's eye should be about eighteen inches or two feet. 
The fingers of the observer are now approached from each 
side, and from above and below in a plane midway between 
the two eyes toward an imaginary line coiniectiiig them, 
and the patient directed to tell as soon as the approaching 
finger is distinguished. If the observer's field of vision 
is normal and both observe the finger at the same time, 
the patient's field is also normal. If, however, the patient 
does not observe the approaching finger until it has been 
observed by the examiner, the field of vision is more or 
less contracted. Instead of using the finger as a test ob- 
ject, other objects may be employed, a very good one being 
a piece of thick, white card-board about 1 cm. square, 
fastened to the end of a stick for a holder. 

The field of vision may also be mapped out by means 
of a black-board containing a niunber of squares, each 
square being so drawn as to represent a certain number 
of degrees in the perimeter semicircle. With the patient's 
eye 25 cm. from the black-board, and focusing a small 
cross in the board's centre, one eye being covered, the test 
object is approached from all directions in the same plane, 
and as soon as it can be observed by the patient a mark 
is made upon the black-board indicating the position. These 
points are afterward connected, thus giving a map of the 
limits of the visual field. 

The usual method, however, of determining the field 
of vision is by means of an instrument known as the 
perimeter. There are many forms of the instrument upon 
the market, some being self -registering. The instrument 
is usually placed upon a stand, which can be lowered or 
elevated according to the height of the patient. It con- 

3 
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aists of 11 chin roat, 30 em. distant from wliich is tli«! ceutre 
n semicircle indicatetl by a wbite apot which the patient 
constantly fixes with his eye during the examination. 
This semicircle can be rotfited around its axLs. and has 
Qn its outer surface a scale in degrees. In tiiat type of 
I the instrument which is self-registering there is connected 




HcB*tiIt'> perimeter. (JuJ 



L witii the |ierimetric arc a disk upou which i.s plueed a per- 
L<inieter chart, consisting of concentric circles corresponding 
Win the degrees upon the {tcrimetric a.\v., UiKin the semi- 
■oircle of tile perimeter there is a carrier whicli contaiiis 
i objects with which the field of vision is to l>e tested. 
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As these move from the periphery to the centre in various 
meridians, the patient always fixing the central point 
until they are observed, a small register is automatically 
moved at the same time to all points of the perimeter 
chart corresponding to similar points on the perimetric 
arc, any point thus being accurately noted. Test objects 
vary in size, and may be either round or square. The 
sizes most frequently employed are 1 cm., \ cm., \ cm., 
2 mm., and 1 mm. When the vision is much reduced 
it is necessary to employ larger test objects, and when only 
light perception remains the field of vision is tested by 
means of two candles, one being used for the patient to 
focus his eye upon, and the other for approaching from 
the various meridians in a manner similar to that in 
which other test objects are employed. 

The field of vision is tested with colored objects as well 
as with white objects. When the test is made with white 
objects, we speak of the limits so secured as representing 
the form field ; when tested with colors, we speak of the 
limit of the visual field for the color employed, or the colo?' 
field. In the order in which they are observed by normal 
eyes from without inward they are as follows : White, 
blue, yellow, red, green, and violet. In studying the 
visual field, however, it is rarely necessary to employ more 
test objects than the white, blue, red, and green. The limit 
of the visual field under these circumstances is as follows, 
when measured with a test object 1 to 2 cm. in diameter : 
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When these various points are joined to each other a 
figure similar to that in the accompanying diagram (Fig. 
13) will be produced. 
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The binocidar field of vi»imi consists of considerable over- 
lapping of the two fields as tested for each eye separately. 

The /ij/Ai sense of the periphet-y of the reHim may be 
tested by employing Holden's tests, which consist of two 
cards, the first having a 1 mm. black point on one side, 
and a 15 mm, quadrant of light'gray which has four-fifths 




Fiild of vision of right eye ns 
a, liemlBphere. Ibe pole of whLel 
T. Temvonl. N. Kasul ^de. 
red (i. For green, ILanilolill. 

of the intensity of white on the other; the se«ond < 
lias u 3 mm, black jwint on one side, and a gi^y patch 
which has three-fiftli.s the intensity of wliit« on the other. 
Tliese are ai)proached from the periphery' to the centre of 
the perimetric arc, ami with a normal eye the black jioint- 
and the gray patch of the first tard should t>e (■ 
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ward 45®, upward 30°, inward 35°, and downward 35°. 
The point and gray patch on the second card should be 
seen outward 70°, upward 45°, inward 55°, and down- 
ward 55°. 

Scotoma is a name which has been given to a defect 
in the visual field which is produced by some deficiency 
in function of the corresponding portion of the retina. 
Ther6 are many varieties, according to different conditions 
and locations. Thus a positive scotoma is one which is 
perceived by the patient, and a negative scotoma is one 
which the patient does not perceive until the examination 
is made leading to its discovery. An absolute scotoma is 
that variety in which all vision is lost, including percep- 
tion of light, and a relative scotoma is one in which the 
perception of light is diminished. Relative scotomas are 
also color scotomas, most frequently for red and green, 
and represent areas in the field of vision in which colors 
do not appear as they do imder normal conditions, for 
example, red sometimes appearing as a dirty brown, and 
green as a dull white. According to their situation and 
form, scotomas are central, paracentral, ring, and periph- 
eral. 

In the normal eye there is sl physiological scotoma corre- 
sponding to the entrance of the optic nerve, which is also 
known as Mariott^s blind spot. The position of this 
scotoma in the field of vision is usually about 15 degrees 
to the temporal side of and 3 degrees below the point of 
fixation. This physiological scotoma may be considerably 
increased in size in optic neuritis. 

In order to locate scotomas in the visual field it is 
necessary to employ the small test objects, those of 2 
mm. or 2.5 mm. in diameter being preferred. These 
are gradually moved from the point on the perimetric arc 
where they are first observed toward the fixation point, 
the patient being requested to note any point where the 
object disappears or where its color changes. As soon as 
any such area is discovered, the boundary is mapped on 
the chart of the visual field. 
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Tension. It is important in certain conditions of the 
eye to note whether the tension of the eyeball has deviated 
from normal. This is usually tested by palpating the eye- 
ball through the closed lid with the index fingers of each 
hand, the other fingers resting upon the forehead of the 
patient. The sensation thus obtained must be compared 
with an eye known to be normal, for example, the other 
eye of the patient, or the observer's own eye. If the ten- 
sion is normal it is expressed by the sign Tn ; if the 
tension is increased it is expressed by the signs T-f-?, 
T+1, T+2, T+S, meaning, respectively, a doubtful in- 
crease, a positive increase, a moderate increase, and an 
extreme hardness. If the tension is decreased it is ex- 
pressed by the signs T— ?, T— 1, T— 2, T— 3, meaning, 
respectively, a doubtful decrease, a positive decrease, a 
moderate decrease, and an extreme softness of the eyeball. 
An instrument, known as the tonometer^ has been devised 
for testing the intraocular tension, but for all practical 
purposes the finger tips suifice. 

^optosis. This is a condition in which the eyeball 
is being pushed from its normal position in the orbital 
cavity, and may be observed in various states, as in ex- 
ophthalmic goitre or in paralysis of the ocular muscles. 
The opposite condition, iJiat of sinking of the eyeball into 
the orbital cavity (enophthalmos), is sometimes found re- 
sulting from trauma tLsro. 



THE OPHTHALMOSCOPE. 

The ophthalmoscope is an instrument which has been 
devised for the purpose of examining the interior of the 
eye, and the credit of its invention, in 1851, belongs to 
Helmholtz. Since the time of its invention many im- 
provements have been made, so that at the present time 
it consists of a mirror perforated in its centre and so 
arranged that lenses of different strengths carried in a 
rotiiting disk may be aligned with the perforation. By 
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e mirror, light is reflected into the inUTiyr iif 
portion of it, being reflected from the retina 
and choroid, passes outward through the pupil of the pa- 
tient and through the small central opening of the mirror, 
the oliserver's eye immediately l>cliind. The 
»r of the modem ophthalmoscope is usually concave, 




i a principal focus of from 7" to 13", and so arranged 
C convex and concave lenses can l>e rotattid into posi- 
behind the central opening while the observer is 
idying the conditions of the interior of the jiatient's eye. 
[liiere are two methoiU nf employing the instrument, 
B dira-t and indirect. 
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Direct Method. For the diruot tutitJiod the stiuret 
light, usually an Argand burner, is placed at the side 
liaclt of the patient on a level with the eyes, the room being 
dark. The light is reflect<Ki into the eye by the mirror, 
tlie ophtlialmoscojte lieing held directly in front of the ob- 
Hcrver's eye. The instrument iu now brought as closely I 
as possible to the patient'a eye, because the closer the j 
observer is to the pupil of the patient the larger will be | 
the field of vision of the interior of the eye. The rays of I 
light thus entered spread out upon the retina, whence I 
rays are returned, and, passing through the aperture of I 
the ophthalmoscopic mirror, are focused on the retina of I 
the observer, forming a virtual or upright image. If the J 
view of the interior of the eye is not clear, that lens must. J 
be rotated in front of the observer's eye, with which the^ 
clearest image can be obtained.' 

In Diakiug an ophthalmo3ct»pic examination the patient' I 
must not look into the mirror, as gazing at an object so 
near the eye would cause the pupil to contract, and thus 
prevent a distinct image of the fundus from being seen. 
The right eye of the patient should be examined with the _ 
right eye of the observer, tbe ophthalmoscope held in tbo^iJ 
right hand, and vice versa, the patient looking witli thefl 
unobserved eye at some point in the distance lu order toM 
relax the accommodation. 

Indirect Method. In this method a biconvex Iwis o 
14 D. to 1 8 D, strength is inteqjosed between the patient'sl 
eye and the ophthalmoscope, the position of the ligjhtfl 
being the same as in the direct method. The lens is helclj 
with the thumb and forefinger of one hand of the observe 
at its focal distance from the patient's eye, the JiDg« 
resting against the patient's forehead. The light from ti 
ophthalmoscope, which is held 12" or 14" distant, wiihd 
4-4 D. or +5 D. lens bt^hind the mirror to place i' 
act^ommodation at rest, is reflected into the eye thni 
the lens held in the other hand, and the distance of t 
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ophthalmoscope from the patient's eye is increased or 
diminished until details of the fundus are distinctly seen. 
The rays returning from the eye re-enter the lens and are 
focused at a point corresponding to the principal focal 
point of the lens, producing an aerial inverted image seen 
by the observer. Different portions of the fundus may 
be examined by shifting the position of the lens. When 
this method is being employed the patient should look at 
the ear of the observer. 

Determination of Refraction by the Direct Method. If 
the eyes of both the patient and the observer are emme- 
tropic, and the accommodation is relaxed, or at rest, in 
each, a clear picture of the fundus of the patient's eye will 
be seen by the observer. If hyperopia exists, the fundus 
may also remain clear, but the addition of a convex lens 
rotated in front of the eye will render its image more dis- 
tinct, and such lenses should be brought into position 
until the image of the fimdus begins to blur, when the 
lens then in front of the eye will represent approximately 
the amount of hyperopia. If myopia exists, a clear image 
of the fundus of the eye will not be obtained unless con- 
cave lenses are placed behind the aperture in the ophthal- 
moscope mirror of sufficient strength to render parallel 
the rays of light that emerge from the eye of the patient. 
The weakest concave lens with which a clear image of 
the fundus is seen is approximately the degree of myopia 
present. 

In determining the refraction of the eye with the 
ophthalmoscope, some small vessel near the macular 
region, or the stippled appearance of the fundus in the 
region of the posterior pole of the eye, should be selected 
as the object of which to obtain a clear and distinct image. 
If astigmatism is present the small vessels in one meridian 
will be seen to be more distinct than those of a similar size 
passing at right angles. The strongest convex or the 
weakest concave lens with which the vessels in the me- 
ridians of greatest and least curvature can be distinctly 
seen indicates the refraction of these two meridians, and 
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the difference between the glasses required for the two 
principal meridians indicates the degree of astigma- 
tism. 

In all these examinations the accommodation of both 
patient and observer must be relaxed, and the observer's 
refractive error, if there is any, should be corrected. In 
estimating the amount of shortening or lengthening of the 
eyeball, approximately, 3 D. equals 1 mm. 

Determination of Refraction by the Indirect Method. 
This method is employed but little in determining the 
degree of ametropia present, because it cannot be de- 
pended upon to furnish satisfactory estimates, and is not 
practical. The presence of astigmatism mxiy he ascertained 
by this method in noting the character of the optic disk. 
In non-astigmatic eyes the shape of the disk does not 
change as the biconvex lens is moved to and fro in front 
of the eye ; in astigmatic eyes the shape does change with 
movement of the lens, the disk narrowing in the meridian 
of least refraction and widening in the meridian of great- 
est refraction as the lens is withdrawn from the eye. 

The Media. In beginning an ophthalmoscopic exami- 
nation the conditions of the different media of the eye 
should be carefully determined. (See Plate I.) The 
cornea, aqueous humor, iris, and anterior portion of the 
lens may be examined by means of a -f-T D. lens placed 
behind the aperture in the mirror, the light being re- 
flected into tlie eye and the ophthalmoscope held by 
the observer at the focal distance of this lens from the 
})atient's eye. The cornea, iris, lens capsule, and ante- 
rior portion of the lens are thus magnified, and any 
abnormal conditions may be observed. In studying the 
condition of the vitreous, that lens should be employed 
first with which the observer can see most distinctly the 
ocular fundus. With this lens he can observe the poste- 
rior layers of the vitreous, and, by gradually adding to 
this convex lenses of various strength, all the layers of 
the vitreous can be examined. For examinations of the 
most anterior layers, and for the posterior portion of the 
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lens, a convex lens of 12 D. to 16 D. is usually required, 
depending, of course, largely upon the depth of the ante- 
rior chamber. If the vitreous contains numerous opaci- 
ties, these may be freely observed by reflecting the light 
into the eye from the ophthalmoscopic mirror, the ophthal- 
moscope being held about 30 cm. from the eye, and the 
patient instructed to move the eye in various directions. 
If the vitreous is fluid in character the opacities can be 
seen to move with the movements of the eye Opacities 
of the cornea, the anterior and posterior portions of the 
lens, may also be determined by means of their parallactic 
movement in relation to the border of the pupil. 

The Fundus. After studying the condition of the media 
and the action of light upon the pupil, the next step in 
the examination with the ophthalmoscope is to note the 
details of the fundus. That glass must be rotated in 
front of the eye with which the observer can see most dis- 
tinctly. 

Optic Nerve. The first portion of the fundus to be 
observed is the entrance of the optic nerve. (See Plate 
II.) This appears as a round or somewhat oval disk, 
of a pinkish-gray color if normal; if congested it is 
naturally much redder in appearance, and in ansemia, or 
atrophy, is much whiter. If oval, the vertical diameter 
is, as a rule, the longer. There is usually a slight differ- 
ence between the color of the two halves of the surface 
of the disk, the nasal being somewhat more pink than 
the temporal half. In the neighborhood of the centre of 
the disk is a depression known as the physiological cup, 
from which the vessels emerge. In some eyes at the 
bottom of the physiological cup can be seen a grayish 
network, known as the lamina (yribrosa. The physiologi- 
cal cup is funnel-shaped, the apex of the funnel being 
its lowest portion. It may, however, present clean-cut 
edges, but these do not extend to the margins of the 
disk. In some instances, instead of being located near 
the centre of the disk, it may extend somewhat to one side. 
In the glaiAComatons cup the nasal side of the disk is in- 
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volved and at times obliterated, and there is a distinct 
undermining at the edge of the disk, so that the vessels 
dip abruptly over it and reappear at the bottom. In 
absolute glaucoma this cupping usually involves the whole 
disk. The cup of optic nerve atrophy occupies the whole 
surface of the disk, and is shallow ; there are in addition 
the other symptoms which accompany this condition. 

If the disk is swollen the edges are indistinct, the sur- 
face irregular, and in marked papillitis the position of the 
disk can only be determined by the convergence of the 
bloodvessels. The different degrees of swelling must be 
studied by interposing in front of the eye those lenses of 
the ophthalmoscope with which each particular part is 
most distinctly seen. At the outer margin of the disk, 
in some cases, can be noted a aderal ring, wholly or 
partly surrounding the disk. Frequently at the outer side 
of the scleral ring is found the edge of the choroid, or the 
choroidal ring. In glaucoma the edge of the disk is 
often surrounded by a riilg of choroidal atrophy. From 
the centre of the disk the retinal bloodvessels can be seen 
to emerge and to divide into two trunks, viz., the supe- 
rior and inferior retinal artery and vein. Each of these 
again subdivide, forming the superior nasal and superior 
temporal, the inferior nasal and inferior temporal artery 
and vein. These again subdivide until the arteries finally 
end in capillaries accompanied by small veins. The 
superior and inferior macular arteries, accompanied by 
veins, leave the disk at the temporal side and pass toward 
the macular region. The superior and inferior median 
vessels pass outward from the nasal side. 

The arteries may be distinguished by their bright red 
(.•olor, well-defined edges, and central whitish streak. 
They are also smaller and less tortuous than the veins. 
The veins are dark, and siwntaneous pulsation is fre- 
quently noted in normal eyes (about 60 per cent, of all 
cases). Occasionally there emerges from the surface of 
the disk a so-called cilio-retimd artery j which is a mis- 
placed ciliary artery (alx»ut 14 per cent, of all cases). 
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The Eetina. The retioa is perfectly transparent in 

nearly all its parts, aud the reflex obtained by looking 
into the eye with the ophthalmoseope is derived from other 
tissues. The bloodvessels belonging to it can be seen 
passing through it anterior to the choroid. About one- 
and-one-lialf diameters of the disk to the ttmixiral side and 
on a level mdi its lower diird may be found the fovea cen- 
tralis, whieh is oecaaionally surrounded by a whitish ring 
or reflex. In tlie condition of hj'peTopia there is fre- 
quently noted a bright sheen about the vessels, the so- 
called "shot-ailk appearance," In brunettes the fundus 
ia dark, of a reddish-browu color, on aocount of the pres- 
ence of retinal pigment ; in blondes the fundus is light, and, 
on account of the comparative absence of so niueh retinal 
pigment, the choroidal vessels can frequently be plainlv 
seen. {See Plate III.) 




The Choroid must aLs<j be studied by the use of the 
ophthalmoscope. The reddish reflex whicli is seen when 
making an ophthalmoscopic examination is produced by 
tlie reflection of light from the chorio-capillaris of the 
choroid, tlie pigment layer of the retina, and the pigment 
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cells distribated thiongfaoat the choroid. The mottled 
appearance of the fundus, isdiich is more marked in the 
brunette than in the blonde, is due to the presence of pig- 
ment in the spaces between the choroidal vessels. In the 
blonde the large vessels of the lamina suprachoroid^ are 
visible, and the fundus is of a pale pink hue. In the 
brunette the color is deeper, and in the negro it becomes 
verj' dark, and in some cases is of a slate color. In the 
albino the bloodvessels of the choroid can be distinctly 
seen, and the shining tli rough of the white sclerotic 
gives the fundus a ver}' light pink tone (Fig. 15). The 
fundus of the eye appears paler in proportion to the light 
that is reflected on it ; as a consequence if tlie examination 
is made when the pupil k small or the illumioation weak, 
a darker background is obser\'ed than is the case in the 
same eye when tlie pupil is large or illumination is intense. 



CHAPTEE IL 

DISEASES OF THE LIDS. 

Erysipelas. Erysipelas seldom occurs as a primary 
affection of the lids, but usually spreads to them from a 
similar condition upon the face. There is danger of infec- 
tion of the orbital tissues, with marked swelling, which 
may be so great as to produce sufficient pressure upon 
the optic nerve and central vessels as to lead to blindness. 
The symptoms and treatment do not differ from the same 
condition as when it appears elsewhere. 

Eczema is seldom seen affecting the eyelid alone, but 
more frequently is associated with the same condition on 
other parts of the face. Sometimes the acrid secretions 
from a prolonged inflammation of the conjunctiva produce 
this condition. It occurs most frequently in badly nour- 
ished children whose hygienic surroundings are poor. 

Treatment. The cause must, of course, be eliminated. 
Locally, the parts may be cleansed with a mild non-irri- 
tant soap and warm water, and, after a thorough drying, 
oxide of zinc ointment may be applied. It is sometimes 
more beneficial to add a small amount of calomel. If the 
condition is slow in healing the eczematous patches may 
be stimulated by applications of a 5 per cent, silver nitrate 
solution. Aristol ointment (gr. xv-5j) has also proved 
of service. Constitutional remedies must not be forgot- 
ten, and quinine, iron, and strychnine are highly recom- 
mended. Fowler's solution of arsenic is employed in 
chronic cases. The diet must be regulated, the bowels 
must be kept active, and good hygiene and fresh air must 
l)e insisted upon. 

Ezanthematous Eruptions. Occasionally during the 
course of some of the eruptive fevers, eruptions appear 
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OD the surface of the lids. They are characterized by 
slight redness or small pimples. Vaccine vesicles are 
occasionally seen, and always occur as a result of acci- 
dental inoculation. The most frequent seat is near the 
margin of the lid. Beyond leaving a cicatrix, which oc- 
casionally destroys the eyelashes, no harm results. 

Treatment. Keep the parts as clean as possible and 
irrigate the conjunctiva with a solution of boric acid to 
reduce any accompanying inflammation of this membrane. 
A warm chlorate of potash lotion (gr. v-Sj) is a good 
application for the vaccine inflammation (Swanzy). 

Toxic Dermatitis (Rhus Poisoning). In this affection, 
which is produced by the poison ivy or poison oak, there 
may be a violent inflammation of the skin of the lids. In 
most instances it occurs by direct contact with the poison- 
ous substance, but in susceptible individuals it may even 
occur from being in the immediate neighborhood with it. 
The condition is usually seen in the spring and early 
summer, and, as a rule, is not confined to the lids The 
swelling of the latter, however, may be so great as to 
close them. There are some itching and burning, and 
numerous small vesicles are seen upon the surface of the 
skin. 

Treatment. The treatment consists of protection of the 
affected surface and the application of soothmg lotions. 

Herpes Zoster Ophthalmicus is an affection which 

attacks the skin of the eyelids, nose, cheek, upper lip, 
and the side of the scalp, following the course of the 
first, and more rarely of the second, division of the tri- 
geminus nerve. It is cliaracterized by the appearance of 
small vesicles, which are preceded by severe neuralgic 
pain over tlie affected area. The vesicles are first filled 
with a clear liquid, but later become purulent, and are 
succeeded by the formation of cnists. If these are re- 
moved, shallow ulcers are found beneath them. As a 
rule, each vesicle is the seat of a small cietitrix. Occa- 
sionally the cornea itself may be<Mjme affected, and ulcers 
are fornie<l which may result in permanent opacities. 
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Even the deeper structures of the eyes may become 
iDvolved, and thereby complicate the disease, if the facial 
branch is affected. Very rarely atrophy of the optic 
uerves, paralysis of some of the ocular muscles, or even a 
destructive inflammation of the whole interior of the eye 
may follow. The affection must be differentiated from 
erysipelas, which may be done by the severe neuralgic 
pain and the appearance of the vesicles following the 
course of the nerves above referred to. It is more fre- 
quently seen in elderly people than young adults and 
f (^ildren, 

Fio. 16. 




The couree of the disease is acute, and 
^ds to recovery in two or three weeks. If the pain is 
very severe some of the coal-tar derivatives, like phena- 
cetine or antipyrine, may be administered. If these are 
not sufficient to give relief, opium in some form will have 
to be employed. The nutrition of the patient must Iw 
improved by the administration of quinine and iron, and 
local apphcations of lead-water and laudanum, or weak 
_ carbolic acid lotions, will be found soothing and agreeable. 
"( the deeper structures of the eye should become affected 
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the treatment should be that giveu under these conditions 
elsewhere. 

Syphilis of the Eyelids. This disease, though com- 
paratively rare, is occasionally met with. It may appear 
in the form of an indurated chancre, or as a second- 
ary or tertiary sore. The chancre is of very rare occur- 
rence on the surface of the lids, and when seen is usually 
found near the margin, at the inner or outer canthus. It 
begins as a small pimple, which soon ulcerates and becomes 
indurated about its base, and does not differ from the 
primary sore elsewhere. It is always followed by the 
constitutional symptoms of syphilis, and very seldom pro- 
duces any permanent damage to the lids. A kiss from a 
syphilitic mouth, and the rubbing of the lids with a dirty 
finger, are the most frequent means of infection. Gmnma 
of the lid does not differ from gumma of other parts of 
the body, and, as a rule, is accompanied with little pain. 
The history of the case and the disappearance of the swell- 
ing under antisyphilitic treatment will assist in making 
the diagnosis, if there is any doubt. Tertiary sores are of 
infrequent occurrence, but occasionally form near the free 
margin of the lids, and extend rapidly. Like tertiary 
sores in other portions of the body, they have ulcerated 
siufaces with indurated bases, and produce rapid destruc- 
tion of the tissue involved. The diagnosis must depend 
largely upon the history of the case and the effect pro- 
duced by antisyphilitic remedies. 

Treatment. In the primary sore, applications of sub- 
limed calomel or of the lotio nigra, or dusting with 
pulverized iodide of mercury, will usually bring about its 
disappearance. As soon as the diagnosis of the disease 
has become positive, antisyphilitic treatment should be 
instituted. 

Ephidrosis is an affection of the lids characterized by 
excessive secretion of the sweat glands. As a rule, it is 
associated with excessive sweating of other portions of the 
body, and may produce excoriations of the skin of the 
lids. The cause is not kno^vn. 



DISEASES OF THE LIBS, 51 

Treatment. The treatment must consist of soothing 
applications to the excoriations of the skin. 

Ghromidrosis is characterized by the appearance of 
colored secretions upon the skin surface of the lids. It is 
usually bluish-black in appearance and is most frequently 
met with in hysterical patients, although occasionally it 
is believed to be genuine. 

Treatment. The treatment consists of relieving any 
constitutional diathesis which may be present and in the 
removal of the secretion by the application of some oily 
substance. 

Phthiriasis (Blepharitis Pediculosa). This is an affec- 
tion somewhat resembling blepharitis, and is due to the 
appearance of the crab-louse on the margins of the lids 
and on the eyelashes. They can be distinctly seen, and 
are usually transferred to the lid margins from other por- 
tions of the body. 

Treatment. The treatment consists in the local applica- 
tions of mercurial ointment, which quickly destroys both 
the lice and their ova. 

Blepharitis is a term which may be applied to any in- 
flammation of the lids. As employed, however, it usually 
refers to inflammatory affections of the lid margins, and 
is known as blepharitis marginalis, blepharitis dliaris, 
blepharitis ulcerosa, blepharoadenitis, etc. 

Etiology. The affection usually occurs in childhood, 
and is more frequently seen in patients living amidst poor 
hygienic surroundings and having scrofulous diatheses. 
It may also be produced by the constant presence of irri- 
tating substances on the lid margins, by uncleanliness and 
chronic conjunctivitis, and is frequently found in associa- 
tion with nasopharyngeal disease. Errors of refraction, 
while not producing the affection itself, bring about con- 
gestion of the lid margins, thus making them more liable 
to inflammatory attacks. 

Symptoms. In the non-ulcerative variety there is 
usually more or less irritation of the eyes, considerable 
redness at the lid margins, and in the majority of cases 
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the formation of small scales at the roots of the cilia. 
There is excessive lacrymation and slight photophobia at 
times. In the uhercdive variety the redness of thfe lid 
margins is more intense, and there is considerable secretion 
produced by the irritation of the hair follicles and asso- 
ciated glands, which, together with the conjunctival secre- 
tion, dries on the margins of the lids, producing yellowish 
ciaists which are diflBcult to remove, and which cause the 
eyelashes to become glued together. After these crusts 
are removed small ulcers are found beneath them. The 
lids are frequently agglutinated, especially in the morn- 
ings, and the cilia become distorted and fall out. If the 
lacrymal punctum is everted there is also epiphoria. 



Fig. 17. 




Blepharitis. (Dalrymplc.) 

Treatment. Tlie most important feature in the treat- 
ment of blepharitis is cleanliness and gocxl hygiene. The 
cnists must be remove<l bv means of some alkaline solu- 
tion, and for this purpose castile soap and hot water arc 
ver\' good remedies. After making some soapsuds tlio 
crusts sliould be removed by careful scrubbing of the lid 
margins wiUi a clean cloth or pledget of absorbent cotton. 
The parts are then thoroughly dried, and an application 
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of some stimulating ointment is made to the inflamed 
surface. In the milder form the application of an oint- 
ment of the yellow oxide of mercury in white petrolatum 
as a vehicle (gr. iv or viii-5j) will usually effect a cure. 
Resorcin or sulphur ointment (gr. xv-Sj) is recommended 
in the severe varieties. Should the ulcers be sluggish in 
healing, topical applications of a solution of nitrate of 
silver (gr. x-Sj), protargol (20 per cent.), or corrosive 
sublimate in glycerine (1 : 200), have been found efficient. 
All local applications should be made at least once or twice 
a day. 

Constitutional remedies, such as iron, quinine, and strych- 
nine, should be administered if the patient is debilitated, 
and, if at all strumous, cod-liver oil, together with iodide 
of iron or syrup of hydriodic acid, is called for. Any ex- 
isting refractive error must be corrected, irritating occu- 
pations must be changed, and any nasopharyngeal disease 
must be removed. 

Abscess of the lids is occasionally seen, and may occur 
in any portion of them. It is most frequently due to in- 
jury or orbital disease. 

Treatment. As soon as observed, heat should be ap- 
plied, either by means of hot fomentations, or small poul- 
tices covering only the affected part, and when the abscess 
is found to be pointing should be freely opened and 
the cavity cleansed with a solution of corrosive sublimate 
(1 : 3000). 

Hordeolum (Stye). This is a term which is usually 
employed to describe a painful localized swelling occur- 
ring at the margin of the lid. Styes are very apt to occur 
in successive crops, and produce considerable tenderness, 
with circumscribed swelling which soon points at the lid 
margin. Occasionally, at first, there may be considerable 
swelling of the entire lid. There is lacrymation, photo- 
phobia, and inability to use the eyes in the more severe 
cases. The pain, which is very great in some cases, in- 
creases with the formation of pus, and does not subside 
until after the stye has ruptured. 
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Causes. In all probability most styes are due to an 
acute inflammation of a hair follicle and the surrounding 
tissue, which generally ends in suppuration. Constitu- 
tional diathesis, eyestrain, and nasopharyngeal disease 
undoubtedly are contributing causes. They are also apt 
to occur in people exposed to the wind, or to irritating 
substances. 

Treatment. If the. patient is seen early, before actual 
suppuration has taken place, a stye can sometimes be 
aborted by local applications of ethereal collodion, or by 
the application of extreme heat or extreme cold. If sup- 
puration has already begun, hot fomentations should be 
used for ten minutes every two or three hours. If there 
is sufficient room for the application of a small poultice 
without closing the eye, one made of flaxseed may be em- 
ployed. The cilium should be removed from the affected 
follicle, and as soon as the presence of pus at the affected 
point is discovered a free incision should be made through 
the lid margin, and the pus thoroughly evacuated. The 
use of hot fomentations, or frequent bathing with a solu- 
tion of warm boric acid, will be sufficient to produce a cure. 
Constitutional treatment must not be overlooked, refrac- 
tive errors must be corrected, irritating substances must 
be avoided, and any nasopliaryngeal disease, anaemia, and 
debility must be treated. Locjally, the application of an 
ointment of yellow oxide of mercury (gr. viij-5j) to the 
lid margins, night and morning, and internally the ad- 
ministration of 5 or 10 grains of calcium chloride four 
times a day, will greatly assist in preventing recur- 
rences. 

Trichiasis ; Distichiasis. Ordinarily the cilia sweep out- 
Avard in a graceful curve, and the tenn trkhiasis is em- 
ployed to exi)ress that condition in which a part or all of 
them are curved inward toward the eyeball. DiMichiasis 
is a condition in which there are supemiunerary rows of 
laslies, in whole or in [)art, and in which the inner rows 
turn toward the eyebull, while the other cilia are normally 
curved outward. 
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Causes. Rarely the incurving of the lashes is a con- 
genital condition, but most frequently it arises as a result 
of inflammatory changes in the lids, especially those 
changes which are due to the cicatrization of the conjunctiva 
produced by granular lids. The condition may also result 
from traumatism. 

Treatment. If the incurving lashes are few in number 
the condition may be corrected by the frequent removal 
of them by means of the cilia forceps. Electrolysis is 
sometimes employed, with good results, but is quite pain- 
ful. If used, a needle attached to the negative pole of a 
battery is introduced through the lid margin into the fol- 
licle of the affected cilia, the other pole being held in the 
hand or placed at the back of the neck, and the current 

Fig. 18. 




Cilia forceps. 

turned on. As soon as the circuit is closed a few bubbles 
appear around the needle, after which the cilium is readily 
removed. Injections of cocaine (2 per cent.) have been 
advocated to prevent the pain. 

If, however, there are many misplaced cilia, some oper- 
ative procedure to change the direction of their growth is 
usually required, and one of the simplest for the purpose, 
to produce temporary results, is Burrow's operation. 

Burrow's Operation. This consists in everting the lid 
and dividing the tarsus completely through from the con- 
junctival to the skin surface. The incision extends from 
the inner to the outer canthus, and is about 2 mm. back 
of the lid margin and parallel to it. It can be best per- 
formed by making the opening through the conjunctiva 
and tarsus by means of a small knife, and finishing the 
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incision with the aid of a grooved director, though a 
pair of small curved scissors will answer the purpose 
very well. A probe must be passed along the line of in- 
cision daily for a short time to break up adhesions. 

Hotz\H Operation, Another operation which has proved 
efficient, not only for temporary but for permanent results, 
is one suggested by Hotz, of Chicago. In this the lid 
border is split by an intermarginal incision extending from 
the inner to the outer canthus, the cilia being retained in 
the outer portion. A transverse incision is now made 
through the skin of the lid and the orbicularis muscle just 
below, and parallel Avith, the upper border of the tarsal 
cartilage. The small band of muscular fibres covering the 
upper portion of the tarsus are dissected out, and the open- 
ing closed by three or four sutures which pass through 
the upper border of the cartilage. By this means the outer 
edge of the lid, which contains the cilia, is tlioroughly 
everted, and the intermarginal incision is converted into a 
deep grooved wound. This groove is then filled by a 
wedge-shaped skin graft, taken from the skin behind the 
ear, as this contains no hair. It should be sufficiently 
long to fill the opening, and about 2 mm. in width. The 
graft is gently pressed into the groove and a compress 
bandage applied. It has been advised to keep the new 
lid border covered with vaseline for a couple of weeks, 
as the epidermis of the graft is repeatedly shed. 

A tenn)orary turning-out of the misi)laced cilia of the 
lower lid may be obtained by making a slight cauteviza' 
tioti from the inner to the outer canthus, about 2 mm. 
fn)ni, and parallel to, the lid margin, by means of a 
shaq>ened stick of caustic potash, iis suggested bv Theo- 
bald. 

Entropion is that crmdition in which there is not only 
in(;urving of the eyelashes, but also of the margin of the 
lid itself. Ft is verv often asso(;iat<Hl with trichiasis, and 
results from the sjime conditi<ms as the latter. Sprtsfiv 
entropion is a form sometimes met with in old [)eople, 
always affects the lower lid, and is due to overaction of 
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the orbicularis muscle on account of some reflex irritation. 
Occasionally it is seen following operations, and is a 
very annoying complication. 

Treatment. Spastic entropion may sometimes be cor- 
rected by an application of a strip of adhesive plaster so 
applied beneath the eye as to dmw the edge of the lid 
outward. The same result may be obtained under certain 
circumstances by painting the lid with collodion. If 
these measures fail, it may be corrected by the removal 
of an elliptical piece of skin and underlying connective 
tissue, the long axis of which is placed at right angles to 
the margin of the lid, the opening being closed with three 
or four sutures. 

Fig. 19. 




Entropion forceps. 

In organic entropion some one of the various operations 
that have been advocated must be employed for its relief. 
BurroVs operation (see Trichiasis) is of temporary service. 

Stredtfeild-Snellen Operation. The Streatfeild-Snellen 
operation is popular, and is performed as follows : The 
globe is protected by the introduction of a horn spoon, or 
of entropion forceps, beneath the lid. An incision is 
made through the skin and muscle of the lid, parallel to 
the lid margin, and about 2 mm. therefrom. An ellip- 
tical-shaped piece of the skin, from 1 to 2 mm. in width, 
including the underlying connective tissue and muscle, is 
then dissected out. A wedge-shaped piece of the tarsus, 
having its base outward, and extending the length of the 
incision, is also removed, and the wound closed by three 
sutures, which are passed in the following manner : At 
the margin of the lid the needle is passed through the 
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skin and underlying ltx>se tissues, carried to the upper 
mai^in of the wedge-shaped depression in the tarsus, 
where it includes the superficial kyers of the tarsus, and 
is brought out without piercing the int^ument of the 
upper margin of the wound. It is thee brought down- 
ward in the above manner reversed to the mai^in of the 
lid, where it pierces the stin and is tied. This procedure 
is sufficient to draw the lower margin of the wound of the 
lid upward and attach it to the tarsus, tlius producing 
eversioii of the lid margin with its cilia. 




Tbe Streatlblld-Snellen operation fbr entropion. (Juler.) 



The Hotz-AnagTwttakk operation is performed iu tbe 
following manner: A curved incision, following the 
upper border of the tarsus, is made through the skin and 
subcutaneous tissue of the lid from the inner to tlie outer 
canthus, tbe middle of the curve being 6 to 8 mm. above 
the middle of the lid margin, and eacli end about 2 mm. 
above tlie canthus. The lijis of the wound are now well 
separated, and tbe bundle of muscle fibres ninniug trans- 
versely idong the \i]t\>er border of the tarsus are excised. 
Tlirec or four sutures are now inKerte«l, lUid esieli includes, 
respectively, the skin of tlie lower lij) of the wound, thi' 
upper border of the tarsus, and the skin of the upi)er (Ip 
of t)ie wouud. These are usually sidficieot to establish 
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, firm uoiou of the parts aiid to draw the lid margin up- 
ward ; but in very severe cases, in addition, the intermar- 
ginal transplantation of a skin graft may have to be made 
(see Treatment of Trichiasis), or a canthotomy performed. 
EctropioiL Is that condition of the lid in which the 
margin is tamed out^vavd and the conjunctival surface 
exposod. It may be either partial,, complete, spajunodic, 
or organic. 

Oanses. The organic variety ia produced by injuries 

of various kinds, of which burns are, perhaps, the moat 

I frequent. These destroy the skin of the lids and produce 

■ ectropion by tlie consequent cicatricial couti-action. It is 



1& 



> brought about by chronic inflammations of the lids 
ind the underlying hones, and the condition is also ob- 
served in moderate degree as the result of paralysis of the 
^jhoffil nerve. 

Spasmodic ectropion i.s usually seen in cliildren during 
some acute inflammation, associated with considerable 
blepharospasm . 

Treatment. In the mild cases, due to inflammation 

and hypertrophy of the conjunctiva, the condition may be 

nBorreoted by painting the surface with a solution of nitrate 

wof alver (gr. x-.^j), the application being repeated from 

~ day, ami the excess neutralized by irrigations with 

I saline :-olittion. A pruperlv applied bandage, 
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placed in position after the lid margin has been turned 
inward, will sometimes relieve the spasmodic form. In 
marked eases some form of operative procedure must be 
employed. 

Adam^ Operation. In ectropion of the lower lid, iu 
which there is some elongation of the margin of the lid 
and atony of the adjacent skin, a walge-shaped piece of 
tissue, having ita base at the margin of the lid and its 
apex at the bottom of the conjunctival sac and the int^u- 
merit below, may be removed, and the opposing margins 
of the wound brought together with strong sutures. The 
operation is usually successful in this class of cases. 







Adama' operation Ibr etlnpiOD. (Me;ei 



In extenxive ectropion skin grafting is usually required. 
The lid is dissected free from its attachments and fixed iu 
position by attaching it to the margin of the fellow lid. 
Tile wound thus resulting is covered with flaps of skin 
either taken from adjacent parts, to which they are attached 
by a i>e<licle, or from remote parts, after the manner of 
Wolfe. In making AVolfe's grafts the whole thickness of 
the skin is taken, and the piece to be grafted stiould be at 
least a third larger than the surface to be covered, as 
there is ahvays considerable contraction. 
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Wharton Jones^ Operation, Wharton Jones' method 
consists of making two convergent incisions, one begin- 
ning near the inner angle and the other near the outer 
angle of the eye, and having them meet on the cheek or 
forehead beyond the cicatrix producing the ectropion. The 
V-shaped flap of skin thus formed is then carefully dis- 
sected upward from the apex toward the base, and all 
adhesions which would prevent free movement of the flap 
completely divided. The lid margin is now restored to 
its normal position, and the skin along the margins of the 
incisions so imdermined as to promote coaptation without 
much tension. The lips of the wound are then sutured in 
the form of the letter Y, as shown in Fig. 24. This 
operation is particularly applicable to the low^er lid. 

Fig. 24. 





V Y operation. (From Ritterich.) 

Lagophthalmos is a term employed to describe that 
condition in which there is inability to close the eyes by 
complete approximation of the lids. It is foimd in par- 
alysis of the facial nerve, or may be due to exophthalmos 
on account of goitre, orbital tiunors, or staphyloma. On 
account of misplacement of the lacrymal pimctum there 
is more or less epiphora. There is also danger to the 
cornea on account of its exposure to the air and from for- 
eign substances not being removed by the act of winking, 
although in attempting tihe latter act the eye usually turns 
up sufficiently to secure protection. 

Treatment. If the condition is due to paralysis of the 
facial nerve, this paralysis must be removed before a 
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cure call be effected. The eye should be cleansed by fre- 
quent irrigatioos with a boric acid solution (gr. x-5j), 
and should be covered when there is undue exposure to 
irritating Bubstaneee. If the eyelid does not Bufficiently 
protect the cornea from injury it is sometimes advisable 
to perform the operation of taraorrhaphy. This consists 
in uniting the margins of the lids at the external augle 
in order Ut reduce the size of the palpebral fissure. It ia 
better to mark with an aniline pencil Hie line of incision 
before b^inning, so that an exact amount of denudation 
of the surface can be made, A horn spatula is introduced 
beneath the lids at the outer angle, and a small flap re- 
moved from the margin of each, whieli. viust contain the i 




TBraorrbaphy. ( Mayer.) 

hairfoUides (Fig. 25). Still firmer union may be obtained ' 
by producing slight denudation of the lid margins for a 
short distance beyond the flap, but care must be taken 
not to injure the cilia. The raw edges are then approxi- 
nuittnl by silk sutures. 

Symblepharon is an adhesion between the eyelid and | 
the eyeljall, and usually results from a bum, especially 
from hot metal, lime, aoid, or other escharotic. It is also | 
sometimes produced by granular conjunctivitis and by 
some of the operations performed for this condition. Fol- 
lowing the treatment for any bum it is im]Mrtant, in ad- 
dition U> the use of tlie remedies to lie described hereafter, 
to pass a probe between the eyelid and the eyeball daily, 
3 break down any adhesions that may form. 
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Treatment. This consists in dividing the adhesions 
and introducing between the raw surfaces some protection 
until they shall have sufficiently healed to prevent their 
reunion. For this purpose the ordinary protective is fre- 
quently employed, and some surgeons advocate the use of 
a shell moulded to suit the individual case. Skin and 
mucous membrane grafting are sometimes used with suc- 
cess. 

Ankyloblepharon is that condition in which the edges 
of the lids are united at a point somewhere between their 
extremities. It sometimes follows burns or other injuries, 
and is usually relieved by simple division of the adhesions. 

Blepharophimosis is a condition in which the palpebral 
fissure is diminished in size on account of adhesion between 
the lids at the outer canthus. • It may be congenital, or 
it may occur after ulceration or cicatricial contraction fol- 
lowing granular conjunctivitis. 

Fig. 26. 





Canthoplasty. (From Ritterich.) 

Treatment. The condition may be removed by the 
operation of canthoplasty , which is performed in the fol- 
lowing manner : A horn spatula is introduced beneath the 
lids at the outer angle, and an incision made with a pair 
of straight scissors or with a scalpel, directly outward in the 
median line. The length of the incision should be suffi- 
cient to increase the size of the palpebral fissure as much 
as is desired. It is well to mark the line of incision \vith 
an aniline pencil after measuring the palpebral fissure of 
the opposite eye. The conjunctiva is next carefully dis- 
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sected loose from the skin surface and reunited to the new 
lid margin by three silk sutures, the outer being placed 
exactly in the median line at the angle of the lids (Fig. 
26). Canthotomy is sometimes performed to enlarge the 
palpebral fissure temporarily and to prevent the upper lid 
from pressing upon the cornea. It consists simply in 
dividing the external canthus as above described, either 
with scissors or a sharp scalpel. No sutures are intro- 
duced. If it is desired at a subsequent time to correct 
the effect of a canthotomy or canthoplasty, it may be 
readily done by the operation of tarsorrhaphy. 

Blepharospasm is that condition in which there are in- 
voluntary closures of the lids due to a contraction of part 
or whole of the orbicularis palpebrarum muscle. These 
contractions may be of a -clonic nature when they occur 
frequently and in rapid succession, or a tonic nature when 
the muscle remains contracted for some time without 
relaxation. It may be very severe in character, producing 
not only a great deal of annoyance, but even injury to 
the sight, or it may be that there is only an annoying 
twitching of a few fibres of the muscle, especially in the 
lower lid. Sometimes children are seen who are aflFected 
with slight blepharospasm, accompanied by slight twitch- 
ing of the muscles of the face, and to this condition the 
name of habit chorea has been given by S. Weir Mitchell. 

Causes. The causes of this condition, if clonic spasm, 
are errors of refraction, prolonged use of the eyes, a 
debilitated condition of the patient, and mild chorea ; in 
tonic spasm, foreign bodies in the eye, blepharitis, inflam- 
matory conditions of the cornea or conjunctiva, and in- 
juries to the eye. 

Treatment. Whenever practicable the cause must be 
removed and the debilitated condition improved by the 
use of suitable tonics. Refractive errors, including in- 
sufficiencies of the external ocular muscles, must be cor- 
rected. In mild cases the internal administration of 
Fowler's solution of arsenic in ascending doses, and in the 
more severe cases the administration of the fluid extract 
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of gelsemium, will frequently afford relief. In tonic 
spasm it may be even necessary to divide the outer can- 
thus in order to remove the pressure of the lids from the 
cornea. 

Ptosis is a condition in which the upper lid is drooping 
so as to cover the eyeball in whole or in part, and in 
which there is not enough power to raise it sufficiently to 
open the palpebral fissure to the normal extent. 

Causes. It may be due to nuclear or peripheral par- 
alysis of the oculomotor nerve. If this is the case there 
is usually some other evidence of paralysis of this nerve. 
Hysteria and traumatism may produce the condition, or 
it may be acquired by hypertrophy of the lid or surround- 
ing parts. Ptosis is sometimes congenital and associated 
with epicanthus or paralysis of some of the external ocular 
muscles, especially the superior rectus. 

Treatment. If the ptosis is paralytic in character the 
cause of the paralysis must be removed if possible. If 
it is found to be syphilitic or rheumatic, the administration 
of antisyphilitic or antirheumatic remedies is demanded. 
The treatment for paralysis of the other ocular muscles 
must be instituted, and if, after several months, the par- 
alyzed muscle does not regain any power, operative inter- 
ference is called for, unless the uncovering of the eye will 
produce diplopia. 

Many operations have been suggested for this condition, 
the simplest form of which consists in the removal of an 
elliptical piece of skin, with the underlying muscle, from 
the upper lid and bringing the edges of the wound to- 
gether with a few sutures. 

Fagemtecher^s operation is applicable to most forms of 
ptoses, is frequently efficient, and is performed as follows : 
A suture is passed through the skin about 2 cm. from the 
ciliary margin at the centre of the lid, and continued sub- 
cutaneously to the ciliary margin ; a loop is then made by 
passing the suture upward again and bringing it out on 
the surface of the skin near the point at which it was 
entered. The ends of the suture are then tied, and tight- 

5 
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ened daily until the suture has cut through the tissues. 
The object of the operation is to form a cicatricial band 
subcutaneously from the margin of the lid to the inferior 
portion of the occipitofrontalis muscle, which, according 
to Pagenstecher, is usually suflBcient to relieve the condi- 
tion. As many bands as may be necessary to accomplish 
this result are formed in the manner described. 

Pana^' Operation, An incision, a little less than an 
inch in length, is made through the lid at the orbital 
margin. A second, somewhat longer incision, parallel to 
the first, is then made slightly above the eyebroAV down 
to the periosteum. The bridge of skin and muscle thus 
formed is freed from the underlying tissue. A flap of 
skin and muscle of the shape shown in tlie accompanying 
diagram (Fig. 27) is now dissected from the tarsus as far 
as its lower border without disturbing the suspensory liga- 
ment, and then drawn beneath the bridge of tissue and 
fastened to the upper lip of the upper incision by three 
sutures. It is frequently necessary to add two lateral 
sutures to prevent ectropion. 

TUMORS AND HYPERTROPHIES. 

Many varieties of tumors and hypertrophies are found 
in the eyelids as well as in other portions of the body. 
Among these are the following : 

Xanthelasma is a condition characterized by the ap- 
pearance of a number of buff-colored patches upon the 
skin of the lids which are slightly raised above the surface. 
Their location is most frequently upon the upper lid near 
the inner canthus. They are extremely irregular in shape, 
usually occur in advanced life, and microscopically con- 
sist of numerous granular cells, some of which are pig- 
mented and located in the skin. They are only annoying 
because of tlieir appearance. 

Treatment. The patches may be readily removed by 
dissection, if desired, unless this would be so extensive as 
to produce distortion of the lids or cilia. 
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Milium is a term which is applied to the appearance of 
very small whitish elevations, about the size of a pin^s 
head, sometimes found upon the surface of the skin of the 
lids. They are small retention tumors of the sebaceous 
glands which often develop about the age of puberty, and 
are frequently caused by improper care of the skin. 

Treatment. Each elevation may be readily removed 
by puncture with a small knife. 

Molluscum Contagiosum. This condition is an affec- 
tion of the sebaceous glands, in which the glands and ducts 
become greatly hypertrophied and form rounded eleva- 
tions on the lids, which appear more frequently on the 
lower lid near the nose. Their size varies from a few 
millimetres in diameter to that of a centimetre, although 
the smaller ones are by far the more frequent. They are 
of a waxy color, and in the centre of the top of each there 
is a whitish point, which marks the opening to the duct 
of the involved gland, and from which a cheesy material 
may be forced by pressing. 

Causes. The groAvths are believed to be mildly con- 
tagious, and are probably due to a degeneration of the 
epithelium cells brought about by the contagion, the 
nature of wliich is unknown. 

Treatment. Each molluscum should be split from base 
to apex and the contents completely removed ; or the en- 
tire groAvth may be excised. 

Chalazion (Meibomian Cyst, Tarsal Tumor). A chala- 
zion is a small cyst or tumor, due to an inflammation of a 
Meibomian gland and the tissue wliich surrounds it. By 
some it is supposed to be an aborted hordeolum. They 
begin by tlie retention of the glandular secretion, which is 
followed by inflammation of the surrounding tissue, and 
varv in size from a few millimetres to that of a centimetre 
in diameter, or even larger. They may point outward 
beneatli the skin, or inward beneath the conjuiH».tiva, and 
are acute or chronic according to the nipiditv with wliieli 
they develop. The growth is benign in character, and, 
like styes, tfiere is a marked tendency to recur in crops. 
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Oanse. The definite cause is unkno«ii. 

Treatment. The lid should be everted, if the chalazion 

is small, aud an incision made with a sharp knife on the 

surface of the conjunctiva where the cyst is observed to 

pointinff. A small chalazion curette is nest intro- 




tuce<I into tlie interior of the sac, aud the contents, aa 

( the sac wall, are thoroughly BC!raj>ed out. If the 

alazion is lai^e, a liil clamp may be placed upon the 

1 the growth disseeted out from the outer surface. 

ffo prevent recurrence, or to remove small inflammatory 



deposits which may lead ultimately to the formation of 
clialuKia, massage with an ointment of the yellow oxide of 
mercury (gr. viii-5j) is sometimes employed. A small 
)ortion of the ointment, about as large as a split pea, is 
^Rced beueiith the conjunctival surface of the lid, aiid 
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massage performed for a few moments by carefully rub- 
bing the outer surface. The suppurating form of chala- 
zion must be treated by hot fomentations and free incision 
and evacuation as soon as pus is discovered. 

Papillomata and Cutaneous Corns are occasionally 
observed in the lids. The papillomata are hypertrophied 
papillae of the skin, and cutaneous corns are connective 
tissue new-growths. 

Treatment. The treatment consists of complete re- 
moval, either by dissection or by the application of a 
caustic, if this may be employed without injury to the eye. 

Small pearly cysts are occasionally seen on the lid mar- 
gin, and sometimes give rise to irritation. They may be 
removed by puncture. 

Lipoma, Neuroma, and Fibroma are sometimes found 
in the lids, but do not differ from these conditions occur- 
ring elsewhere. They should be removed by careful dis- 
section. 

Cavemoma, Angfioma, Nsevus. Cavemoma is a vas- 
cular groNvth composed of anastomosing spaces resembling 
dilated veins which occurs in the connective tissue struc- 
ture of the lids, and which originates ])riniarily in the 
lids, or is an extension of the same growth from adjacent 
portions of the face. It is occasionally congenital, and 
has a tendency to incretise in size. An amfionui is a some- 
what similar groAvth, which is due to dilatation of capil- 
laries and smjill arteries. A luevas is a slightly elevated 
patch, congenital in nature, occasionally found on the sur- 
face of the lids. It is usually pigmented. 

Treatment. When a naevus is discovercKl in a new- 
born child, and is small in size, it may be easily removed 
by the careful application of an escharotic, for example, 
nitromuriatie acid. Vaccination of these tumoi's has also 
been suggested as a means of securing their removal. If 
large, they may Ik^ removed by the ligature, the gjilvano- 
cautery, or electrolysis. For cavernoma or angioma tin* 
best plan of treatment is complete extirpation by (*ar(jful 
disst^ction. Treatment by electrolysis has been atlvocatcHl, 
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but the author has not seen satisfactory results follow its 
use in the case of large growths. If employed, multiple 
punctures with the needle should be made around the base 
of the tumor, with the object of destroying the blood supply. 

Sarcoma. Primary sarcoma of the eyelid is compara- 
tively rare, but may occur at any age, on either lid, and 
vary in size from that of a pinhead to that of an apple. It 
is found somewhat more frequently in females than in males. 

Treatment. Complete extirpation should be performed 
as early as possible. 

Carcinoma may appear either as a rodent ulcer or as an 
epithelioma. If it appears as a rodent ulcer the ulcerative 
process is slow, and there is little tendency to involve- 
ment of the neighboring lymphatic glands. If it appears 
as an epithelioma, it usually begins at the margin of the 
lid, advances slowly, and, if not checked, usually pro- 
gresses to complete destruction of the lids and deeper 
structures, and eventually ends in the death of the patient. 
Like epithelioma elsewhere, a lid epithelioma is composed 
of epithelial cells which have become perverted in their 
growth and location. 

Symptoms. The presence of a small pimple situated 
on the margin of the lid, usually accompanied by slight 
redness and covered with a scab, is the first that the 
patient notices of the affection. It may result from a 
small papilloma which takes on an ulcerative change. 
The scab covering the ulcerated surface is frequently re- 
moved, but the ulcer does not heal. This condition may 
continue for months, or years, but sooner or later it grad- 
ually extends to the adjacent parts, when the patient is 
subject to frequent sharp pains, becoming greater as the 
deeper structures are involved. 

Treatment. Numerous methods of treatment of this 
condition have been advocated. The use of escharotics, 
in the form of a chloride of zinc paste, or the actual 
cautery, have been employed, witfe^'more or less success. 
Frequent applications of trichloracetic acid to the edge of 
the carcinomatous growth is advocated by some surgeons. 
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The general consensus of opinion, however, is that early 
excision, as complete as possible, supplemented by the 
use of the actual cautery or of a solution of chloride of zinc 
in those cases in which all of the diseased tissue cannot be 
successfully removed, is the best treatment. In the later 
stages, complete exenteration of the orbit may be required. 
Lupus Vulgaris of the eyelids does not differ in any 
way from the disease as it appears upon other portions of 
the face and requires no special description here. It 
should be borne in mind, however, in considering syphilis 
and epithelioma, for which it might be mistaken. 



CONGENITAL DEFECTS. 

Congenital defects are met with in the eyelids as well 
as in other portions of the body. 

Epicanthus is one of the most frequent, and consists of 
a continuation of tlie skin from the side of the nose directly 
outward, so that each inner canthus is partially or wholly 
covered. It gives tlie appearance of a very flat nose and 
an unusually small palpebral fissure. 

Treatment. The condition is most frequently bilateral, 
and is best correctwl by removing an elliptical shape piece 
of the integument from the bridge of the nose with the 
long axis verticjil, and approximating the edges. This 
operation should not be performed in verj^ young chil- 
dren, in whom the condition is occasionally seen in slight 
degree, and which is due to a flattened nasid bridgt^ that 
frequently disa])pe{irs as the child becomes older. 

Ptosis as a (^ongenittil c^widition is (XiCiisionally observed, 
and has been referriKl to in another ])art of tliis chapter. 

Exceedingly rare congenitid anomalies are ahlephuria^ 
or absence of the eyelids; cn/ptophthalmosy or absence of 
the eyelid and conjuiu^tiva, but in which condition the 
eyeball is concejde<l by the skin ; Mymbtepharoti, anhf- 
loblephnrony ectropion, cntropimiy and diatichitmi^. The 
trejitment of these conditions has been described elsewhere. 



CHAPTER III. 

DISEASES OF THE LACRYMAL APPARATUS. 

The diseases of the lacrymal apparatus may be sepa- 
rated into two portions, viz., those affecting the gland, 
and those affecting the drainage apparatus. 

DISEASES OF THE GLAND. 

Dacryoadenitis is an inflammation of the lacrymal 
gland that is very infrequently observed. It may be acute 
or chronic, suppurative or non-suppurative. The latter 
variety has sometimes been known as mumps of the lac- 
rymal gland. 

Causes. The cause of dacryoadenitis is probably of an 
infectious nature. The entrance of dust into the conjunc- 
tival sac carrying with it infectious material which makes 
its way into the lacrymal ducts, must be considered as one 
of the factors in the production of this affection. Ex- 
posure to cold and traumatism are also causes to be con- 
sidered. 

Symptoms. Dacryoadenitis manifests itself by a swell- 
ing at the outer angle of the lids, with more or less red- 
ness of the outer portion of the conjunctiva. There is 
slight pain, usually referable to the temple. The affec- 
tion is of sudden onset, and usually reaches its height in 
two or three days. It frequently ends in suppuration, 
and the inflammation rapidly subsides upon the evacuation 
of pus, terminating its course in from a week to ten days. 
The superior portion of the lacrymal gland is seldom 
affected. The disease is rare, and may be recognized, in 
addition to the symptoms described, by the presence of a 
hard swelling at the outer orbital margin in the position 
of the lacrymal gland, which can be detected by palpation. 
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If the patient is made to turn the eye forcibly toward 
the nose a portion of the gland is thus pushed forward 
and may be observed. 

Treatment. Hot fomentations should be employed early 
to encourage the formation of pus. If pus is present, 
free evacuation, by opening from the conjunctival surface, 
is advisable. If the gland should become hard, the inter- 
nal administration of the iodide of potassium or sodium 
and careful massage of the parts by means of the yellow 
oxide of mercury ointment are to be employed. 

Hypertrophy of the Lacrymal Gland is very infre- 
quent, and when not congenital may be due to syphilitic 
or sarcomatous degeneration. Occasionally tlie hyper- 
trophy is so large as to produce displacement of the eye- 
ball, with all the accompanying symptoms. 

Treatment. Tlie treatment consists in the administra- 
tion of antisyphilitic remedies if tliere is tlie slightest 
suspicion of syphilitic infection, and, this failing, complete 
extirpation of the gland before it lias reached sufficient 
size to damage the eyeball. 

Atrophy of the Lacr3rmal Gland has been observed in 
xero})hthalraia. The functional activity of the gland may 
be abolished in paralysis of the trigeminal nerve. 

Dacryops is an affection in which there is a cystic dis- 
tention of one of the ducts of the gland which makes its 
appearance as a bluish swelling beneath the conjunctiva at 
the outer upper ])()i'tion. 

Treatment. The trciitment consists in puncturing the 
cyst, thus allowing it to collapse. 

Dacryoliths are chalky concretions which are infre- 
quently met with in the lacrymal gland, and are apt to 
produc'c mechanical irritation. They may l)e removcil by 
in(Msi()ns through the ('onjunctiva. 

Dislocation of the Lacr3rmal Gland sometimes occurs 
spontaneously, and also jus the result of injury. 

Treatment. The tnjatnient c^>nsists in restonititm of 
tho gland to its normal p>8ition, if possible, and the apj)li- 
cation of a C/ompress bandage in order to prevent a re- 
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dislocation. If reduction cannot be performed, it may be 
necessary to extirpate the gland. 

Fistula of the Lacrymal Gland. When this condition 
is not congenital it is usually due to traumatism, and the 
tears exude on the surface of the brow or cheek from the 
fistulous opening. 

Treatment. The fistula may be closed by an application 
of the actual cautery. The passage of a seton from the 
gland to the conjimctival surface has also been advised. 

Tumors of the Lacrymal Gland. The lacrymal gland 
may be the seat of numerous new-groAvths, among which 
are adenoma^ angioma, epithelioma, endothelioma^ osteo- 
chondroma and sarcoma. When present, as a rule, they 
may be felt under the upper outer angle of the orbit as a 
firm mass. They may attain considerable size, compress 
the tissues in the immediate vicinity, and push the eyeball 
out of its natural position in the orbit. 

Treatment. The treatment should be total extirpation 
at the earliest possible moment. 



DISEASES OF THE DRAINAGE APPARATUS. 

Epiphora is a term usually employed to describe the 
escape of tears from the conjunctival sac over the cheek, 
and is a symptom of most of the affections of the lacrymal 
drainage apparatus, probably mechanical in origin. 

Reflex epiphora, or excessive lacrymation, however, 
sometimes occurs as a result of irritation, either in the 
lacrymal passages themselves or in the nose. 

Malpositions of the Puncta are occasionally seen, more 
frequently in the lower than in the upper lid, and may 
be due to an atonic condition of the lids such as is some- 
times seen in old people, to injury, or to facial paralysis. 
The puncta instead of lying in contact with the eyeball, 
as they do normally, are everted, and epiphora results. 

Treatment. The treatment consists in bringing about 
the approximation of the punctum to the eyeball by what- 
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^^H ever means possible according to the cause of the eondi- 
^^H tiou, and, failing in this, the nuualiculus may be slit so j 
^^H as to make a larger opening to permit the tears to enter j 
^^H the laciymal sacs more easily. 

^^1 Atresia (Glosure) of the Lacrjnnal Puncta is a eondi- J 

^^H tiou iufi-oqiiently observed, but may arise intra traumatisms 
^^H to the parts. If the canaliculus is found to be normal thq 
^^H punctiun t^hould be o))ened and kept so by tlie frequm 
^^V passage of small prober 

^^ Atresia (Cloanre) of the Ganalicoli may occur aaan 

suit of inflammatory processes whicli are moat freqnentt 

catarrhal in nature, and wliich have resulted by ext« 

^^^ from the lucrymal sac or from the conjunctiva. The o 

^^L tion may also be caused by calcareous deposits, by growi 

^^H suoh as polypi, or by foreign bodies, such as eyela^m a 

^^r beard of wheat. i)cr«r'yoff^i«,coBsistingof a calcified fi _ 

I (leptothrix), have also been observed in this condititm. 

Trefltmenfc. If there is acute inflammatory swel" 

it should Ik! rednced by treatment of the conjunctiva a 

lacrymal sac, which are always involved. Strictures i 

dilated by the passage of small probes, wbicli are gradai 

increased in size. Foreign bodies must be extracted \ 

opening the canaliculus. 

Dacryocystitis is a term which is applied to inJ 
matiou of the lacrymal sac, and may be either vsiiie i 
chrontv in character. 

Acute Dacryocystitis, sometimes known as abecesa a 
lacrpnat stic, presents the following symptoms : Epiphi! 
is always present liecause of the closure of the draiiu 
apparatus, and also, perliaps, on account of exes 
secretion of tears due to reflex disturbance. This o 
tion may have been present to a greater or lesser exl 
for some time. There may have existed, previous to & 
acute inflammatory attack, a slight swelling over the r 
of the sac, which, when pressed upon, would e 
mucus to exude through the lacrymal puneta or into 1 
nose. The onset of the acute variety is usually accom^'fl 
panied by considerable pain in the r^on of the sac, tindl 
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marked swelling and redness of the surrounding parts. 
Palpation will usually disclose the presence of an oblong, 
hard tumor at the inner canthus, which, upon pressure, 
may evacuate pus into the conjunctival sac or nasal cavity. 
The redness sometimes becomes excessive, looking not 
unlike erysipelas, from which it must be differentiated 
(Plate IV.) ^ and on account of the closure of the nasal 
duct and canaliculi the pus cannot escape, and the abscess 
opens itself externally. 

Causes. The causes which produce this condition are 
catarrhal inflammation of the lining membrane of the sac, 
and occasionally necrosis of the lacrymal bone. The 
entrance and retention in the lacrymal sac of pyogenic 
organisms produce an inflammation which soon becomes 
purulent. The contents of the sac form a suitable medium 
in which the micro-organisms can readily grow. These 

Fig. 30. 




Weber's canaliculus knife. 

influences are brouglit about, as a rule, through the medium 
of the nasal duct to the lacrymal sac, the condition spread- 
ing from a catarrhal affection of the mucous membrane 
of the nose. It is exceedingly rare for disease of the con- 
junctiva to produce this inflammation of the lacrymal sac. 
Stricture of the nasal duct follows the catarrhal inflamma- 
tion, causing the retention of tears in the sac and prevent- 
ing their escape, thus permitting them in a short time to 
become suitable soil for the gro^vth of the various micro- 
organisms. An hypertrophied condition of the sac is 
sometimes brought about in the progress of the disease, 
and the formation of polypi is noted. 

Treatment. If the patient is seen early before the 
lacrymal abscess is pointing, it may be possible to effect 
drainage into the nose by slitting the canaliculus and by 
the passage of probes. 
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Method of Slitting the. Ckmalicidus Id performing this 
operation, a knife devised by Weber for the purpose is to 
be recommended. Standing behind the patient for opera- 
tion upon the right lower canaliculus, the thumb of the 



m 



left hand is placed upon the outer third of tlie lower lid 
and pressed downward and outward so tliat tlie lacrymal 
punctura may be everted from the eyeball. The probe 
poiut of the knife held in the right hand, with the cutting 
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edge upward, is now passed through the lacrynial punctum 
directly iDward and upward along the caualicidus until it 
is felt to press upon the mueoUH membrane over the lacry- 
nial bone. The blade o£ the knife is then turned slightly 
backward so that the slit to be made will lie in jnxtapo- 
sitJOD to the eyeball, and with a sweep of the knife upward 
through a quadrant of a circle, the centre of which is the 
point resting upon the mucous membrane of the lacrymal 
bone, the lid being held taut during the whole procedure, 
tlie upper portion of the canaliculus is thoroughly opened. 




Some surgeons advise the opening of the canaliculus by 
means of a different knife which is placed in a position 
corresponding with the axis of the na«il duct and pushed 
downward into the duct three or four times, thus freely 
dividing all existing strictures. After the caualiciilus has 
been opened and the knife withdrawn, probes are passed 
through the lacrymal sac into the nasal duct, tliiLS effecting 
free drainage of the pus below. The probes ordinarily 
employed vary in size from No. 1 to No. 1 5, but it is not 
frequently necessary to pass a larger one than No. 6 



80 



DISEASES OF THE EYE. 



(Bowman), and this size is only reached after gradual dila- 
tation has been employed for several days. The entrance 
of the probe is effected in the same manner as the knife 
for dividing the strictures. 

Method of Passing Lcuyf'ymcU Probes. Standing behind 
the patient, with the lid drawn downward and outward 
by the thumb of the left hand, if the probe is to be 
passed in the right duct, it is entered into the canal- 
iculus and passed inward, upward, and backward until 
it is felt to rest in contact with the mucous mem- 
brane of the lacrymal bone. Holding the point in this 
position, and ttiking care that it does not slip outward, it 
is rotated upward through a quadrant of a circle and 
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Lacrymal syringe. 



placed in the axis of the nasal duct, when it sli}>s through 
tlie lacrymal sac and ntisal duct into the inferior mcnitus of 
the nose. If there is doubt as to its position, it may he 
readily determined by reflecting light int4^ the nose witli 
an ordinary heiid mirror. 

After the prol>es liave be(in passed and effective dniin- 
age obtiiined, the lacrymal sac is next irrigjitcnl, l)v nieiins 
of a lacrymal syringe, with some mild antiseptic and astrin- 
gent solution. For this puq)ose a tepid solution of boric; 
acid (gr. x-,5j) or a solution of bichloride of mercury 
(1 : 5000) may be employed. If the latter is used, great 
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care must be taken to prevent the solution from running 
into the throat, which may be done by having the patient 
place his chin upon his chest, thus throwing his nose for- 
ward while the irrigations are being made. If the forma- 
tion of pus continues for some time, a weak solution of 
nitrate of silver (gr. iij to v-Sj) or a solution of zinc 
sulphate (gr. v-Sj) may be employed. 

If the abscess is pointing externally at the time when 
first seen, which is more frequently the case, it should be 
lanced in the line of the face. A probe is then passed 
through the opening thus made into the nasal duct and 
drainage effected into the nose. Irrigations with the 
solutions above described are next employed, or, accord- 
ing to some surgeons, the sac is packed with narrow strips 
of iodoform gauze. As soon as the acute swelling has suffi- 
ciently subsided, however, the canaliculus should be slit, 
probes passed and irrigation employed from above so that 
the unnatural opening may be permitted to heal, if pos- 
sible, without the formation of a fistula. In addition, hot 
fomentations, supporting remedies, and the internal admin- 
istration of some form of iron, preferably Basham^s mix- 
ture, are valuable adjuncts in the management of the 
disease. 

Chronic Dacryocystitis is that condition of the lacrymal 
sac in which there is more or less constant epiphora, ac- 
companied by the formation of a mucocele on account of 
distention of the sac. Pressure over the region of the sac 
will usually produce exudation of mucus or muco-pus 
through the lacrymal puncta into the conjunctival sac. 
The latter is frequently inflamed because of the presence 
of the irritating secretion. 

Causes. The causes of this condition are usually a 
catarrhal inflamn;iation of the lining membrane of the 
drainage apparatus extending from the nares. There is 
almost always one or more strictures of some portion of 
the duct, the points of preference being the junction of 
the canaliculus with the lacrymal sac, and the junction 
of the lacrymal sac with the nasal duct. The disease may 

6 
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also be produced by closure of the entrance of the nasal 
duct into the inferior meatus on account of an inflamma- 
tory condition of the surroimding portions of the nose, 
hypertrophy of the inferior turbinate bone, or adhesions. 

Treatment. If pus is present, there is invariably one 
or more strictures within the duct, and the treatment 
should consist of slitting the canaliculus, gradual dilatation 
of the strictures by means of probes, and irrigations of the 
sac by means of antiseptic and astringent solutions. At 
first probes should be passed daily, and the frequency 
gradually diminished until they are passed at occasional 
intervals only. After the operation of slitting the canal- 
iculus has been performed, the patient must be directed 
to place his finger upon the inner comer of the lid and 
draw open the cut surfaces several times daily to prevent 
their reunion. Some surgeons open the upper canaliculus 
and a few open both, although the operation upon the 
lower is sufficient in most cases. Lacrymal styleSy or 
canutcBf are occasionally inserted into the duct for tempo- 
rary or permanent use. 

In those cases of chronic dacryocystitis in which constant 
and prolonged treatment has failed to produce any perma- 
nent relief, excision of the lacryvicU sac, or its destruction 
by means of caustics, has been advocated. This may be 
accompanied by extirpation of the lacrymal gland to pre- 
vent the excessive formation of tears. These are radical 
measures, however, which have to be employed but rarely. 

Epiphora is occasionally observed in cases in which no 
mucus can be expressed from the lacrymal sac. In many 
of these the strictures are purely fimctional in character, 
and it would be manifestly improper to adopt the same 
severe operative procedures required in strictures of tlie 
organic variety. 

Treatment. In this class of cases a moderate dilatation 
of the lacrymal punctum by means of a small lacrymal 
dilator, and irrigations with a tepid boric acid solution, or 
a solution of hydrochlorate of cocaine (2 per cent) or 
adrenaUn chloride (1-10,000), followed by the warm boric 
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acid solution, will frequently effect a cure of the condi- 
tion. 

Congenital Anomalies of the lacrymal apparatus are 
infrequently met with, but the following conditions have 
been recorded : There may be absence of the lacrymal 
puncta and canaliculi, or they may be double. Fistula of 
the loAirymal gland has also been recorded as a congenital 
defect. In this condition the fistulous opening has been 
observed in the outer third of the upper lid. It may be 
closed by repeated cauterization. Congenital hypertrophy 
of the gland is also infrequently observed. 



CHAPTER IV. 

DISEASES OF THE CONJUNCTIVA. 

Hypersemia of the Conjunctiva (Dry Catarrh). In 

hypersemia of the conjunctiva there is moderate injection 
of the bloodvessels, especially those of the palpebral con- 
junctiva, there being a persistent redness of this portion of 
the membrane. 

Causes. The principal causes are uncorrected, or im- 
properly corrected, refractive error; exposure to irritating 
substances, such as dust, tobacco smoke, and strong wind ; 
exposure to excessive light, or employment of iutie eyes 
with improper illumination; excessive use of alcoholic 
beverages ; a rheumatic diathesis ; vasomotor disturbances, 
and disease of the nares. 

Treatment. The cause should be ascertained and re- 
moved, and the conjunctiva should be freely irrigated 
with a solution of boric acid several times a day. In per- 
sistent cases, douching the closed eyelids three or four 
times daily with extremely hot or cold water is of use. 
Tliis may be accomplished by means of a fountain syringe 
with a numerously perforated nozzle hung about two feet 
above the head. The douching may be made a little more 
agreeable and stimulating, if desired, by adding a tea- 
spoonful of alcohol or cologne water to the hot or cold 
water. If the hypersemia is of vasomotor origin, the ad- 
ministration of the tincture of nux vomica and the fluid 
extract of ergot will assist in relieving the condition. 

Acute Catarrhal Conjunctivitis (Simple Conjuncti- 
vitis, Mucopurulent Conjunctivitis). Acute catarrhal 
conjunctivitis is the mildest form of inflammation with 
which the conjunctiva is affected. It is simply a swelling 
of the conjimctiva and a production of conjunctival dis- 
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charge in addition to the hypersemia previously described. 
There may be slight photophobia and sufficient discharge 
to produce an agglutination of the lids in the mornings, 
and there is always a sensation as if a foreign body were 
located beneath the lid and scratching upon the eyeball. 
The disease may be limited to one eye, but usually both 
become affected before relief is obtained. There is a gen- 
eral hypersemia of both ocular and palpebral conjunctivsB, 
the former less marked in the neighborhood of the cornea. 

Causes. The chief causes are exposure to cold, the 
presence of small foreign bodies, infection from some other 
case, and exanthematous fevers. 

Treatment. In the treatment of acute catarrhal con- 
junctivitis it is necessary to remove any cause that is 
instrumental in its production. Careful search should be 
made for minute foreign bodies, and the nares should be 
examined for any affection of these parts. The conjunc- 
tiva should be thoroughly irrigated every few hours with 
some cleansing antiseptic solution. Solutions of boric acid 
(gr. x-Sj), physiological salt solution, solutions of bichlo- 
ride of mercury (1 : 6000), or solutions of formaldehyde 
(1 : 4000), may be employed for this purpose. If the 
discharge persists after the use of these irrigations the lids 
should be everted and the conjunctiva painted with a solu- 
tion of nitrate of silver (gr. v-5j) once a day, and the 
excess neutralized with a saline solution. A solution of 
protargol (20 per cent.) is also very effective in this class 
of cases. 

Acute Contagious Conjunctivitis (<< Pink Eye," Epi- 
demic Conjunctival Catarrh). Symptoms. The patient 
at first experiences a burning beneath the lids and a sen- 
sation of the presence of a foreign body. This is rapidly 
followed by lacrymation and the production of a mucoid 
secretion. In twenty-four to forty-eight hours this secre- 
tion becomes mucopurulent, and the conjunctiva is swollen 
and the lids more or less puffed. With the progress of 
the disease there is greater annoyance to the patient, and 
some photophobia is experienced. In severe cases small 
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hemorrhages appear beneath the conjunctiva, which is 
deeply injected. Occasionally the ocular conjunctiva is 
chemotic. The lids are glued together, and the discharge, 
which is more or less stringy in character, re-forms within 
a few minutes after its removal. Occasionally false mem- 
branes are observed on the conjunctival surface. The 
affection usually runs its course in from ten days to two 
weeks, but in exceptional instances it may continue for 
several months. It affects adults worse than children, 
and small phlyctenules sometimes appear as a complica- 
tion. 

Causes. Probably the most frequent cause of this 
affection is a small bacillus (the Koch-Weeks baciUus) 
which was discovered independently by Koch and Weeks. 
It remained, however, for Weeks to study carefully its 
morphology. It is a small, straight bacillus, measuring 
0.25 fjL in width, and from 1 to 2 // in length, and grows in 
agar at a temperature ranging between 85° and 110° F., 
its inoculation into the normal conjunctival sac from a 
pure culture invariably producing the disease. The dis- 
ease is communicated through the secretion of the eyes of 
patients who are affected with it. 

Another form of conjunctivitis from which it has thus 
far been impossible to distinguish it clinically is produced 
by the pneumococcwf of Frdnkel. Like the acute conta- 
gious conjunctivitis just described, this form also appears 
in epidemics, is virulently contagious, and may affect per- 
sons of any age. It may also be transferred from the 
eyes of one patient to those of another, and, as a rule, the 
second eye becomes affected within twenty-four to forty- 
eight hours after the appearance of the disease. 

Treatment. If the affection is severe and accompanied 
by much swelling of the lids, great relief can be ob- 
tained by the application of cold compresses. Irrigation 
of the conjunctiva every fifteen minutes, half hour, or 
hour, according to the frequency with which the discharge 
re-forms, with some cleansing solution, is called for. Solu- 
tions of the zinc preparations seem to give the best results. 
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Sulphate or the chloride of zinc in the strength of from J 
to 2 grains to the ounce, employed at frequent intervals, 
usually brings about a rapid diminution of the discharge. 
As soon as the disease becomes mucopurulent in charac- 
ter, the topical application to the everted conjunctiva of a 
solution of nitrate of silver (gr. v to x-Sj), protargol (20 
per cent.), or argyrol (20 per cent.) is called for. If any 
complications should arise, the treatment must conform to 
that particular complication. The presence of false mem- 
branes on the conjunctiva does not call for any change in 
the plan of treatment, except, perhaps, the more cautious 
application of the solution of nitrate of silver. If there 
is much dread of light during the progress of the disease 
the eyes should be protected from bright light by the use 
of smoked glasses. 

Purulent Conjunctivitis. This variety of conjuncti- 
vitis is one of the most severe forms of inflammation with 
which the conjimctiva may become affected. The term 
is employed to designate the gonorrhoeal form of conjunc- 
tivitis, which is usually known as conjimctivitis neonatorum 
in the infant, and as gonorrhoeal conjunctivitis in the adult. 

Conjunctivitis Neonatorum (Ophthalmia Neona- 
torum). Symptoms. This variety of inflammation usually 
begins in from two to three days after birth. The lids 
may be slightly or enormously swollen, the skin red, their 
edges agglutinated, particularly in the mornings, and after 
the stage of hypersemia has passed there appears a thick, 
purulent secretion which escapes from between them when 
they are separated. At first there is very little pain ; but 
as the disease progresses the conjunctiva and lids become 
more swollen and the discharge more copious and thinner. 
The child loses its appetite, is restless, and apparently 
suffers considerable pain. The disease gradually declines, 
and in from six weeks to two months the discharge ceases. 
There may appear a haziness of the cornea, followed by 
ulceration and perforation which frequently result in 
total destruction of the coniea and escape of the lens, fol- 
lowed by shrinking of the globe and loss of vision. It 
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is this corittial complication whieh la the chief danger to 
be feai-ed during the progress uf the disease. 

Oanaes. Two varieties of this affection are nsually 
recognized. The first, or apedjte vaiHeiy, is due to the 
presence in the conjnnctiva of the goiwcoccua of Neisser, 
which was discovered in 1879, and with which the ci>n- 
junctiva is inoculated during the passage of the child 
through the birth canal. The micro-organism is a double 
coccus which can be readily found in all gonorrhosal pus, 
and produces a virulent type of inflammation in which 
there is a marked tendency to invasion of the corneal 
tissue. The second, or ucm-apecijic variety, is probably 
due to inoculatiou of the conjunctiva witli mucopuru- 
lent discharge other than gonorrhoea! during birtt. A 
late variety of the disease is due to inoculation after birth 
by the ose of soiled towels, sponges, etc. Occasionally, 
in newborn infants there is some hyperaemia of the con- 
junctiva together with moderate discharge, which may be 
due to imelcanluiess of some character, and which is not 
to be mistaken for the affection just described. 

Prognosis. If the case Is seen early before the cornea 
lias become affected, and proper treatment is instituted, in 
most cases the proguosLs is good. There are, however, 
a few cases whicli seem to be malignant from the b^ia- 
ning, in which the nutrition of the cornea becomes readily 
depreciated so Uiat (wmeol complications, wltli consequent < 
loss of visual acuity, supervenes. Statistics show tbat^ 
aljout 20 ]>er cent, of our blind population is doe toJ 
neglected cases of this disease. 

Treatment. The treatment of conjunctivitis neonatormnJ 
is twofold — prophylactic and curative. 

The prophylactic treatment consists lu the employment 
of all antiseptic precautions during hibur and in the thor- 
ough cleansing of the eyes of tlie uifant immediately after , 
birth. If there is no reason to suspect gouorrhoeal 
tiou of the mother, or if tliere has not been present aj 
severe vaginal discliai^e duriug g&statiou, the eyes may 
be cleimaetl immediately after l)irth by wiping carefully 
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the lids and surrounding parts with a pledget of absorbent 
cotton moistened with a solution of boric acid, and the 
irrigation of the conjunctiva with a similar solution. If, 
however, there is the least suspicion of gonorrhoeal infec- 
tion, Or6d4>8 method of prophylaxis should be employed. 
This consists in cleansing the eyes as above described, as 
soon as the child is born, and immediately instilling into 
each eye one or two drops of a 2 per cent, solution of 
nitrate of silver. CrM6 ascertained that this practice 
reduced the percentage of cases of conjunctivitis neonatorum 
occurring in the hospital with which he was connected 
from 13 per cent, to less that 2 per cent. Conjunctivitis 
neonatorum is now recognized as the cause of so many of 
the blind individuals with which our asylmns are filled 
that many States have enacted laws making it a misde- 
meanor for nurses and midwives not to report to the health 
officer the existence of red or inflamed eyes in the newborn 
as soon as they are observed. 

The curative treatment consists in the constant applica- 
tion of cold compresses during the stage of swelling, and 
removal of the discharge from the conjunctiva every fifteen 
minutes or half hour, day and night, by irrigations with 
some one of the various antiseptic solutions employed for 
the purpose, viz., solutions of boric acid, sodium chloride, 
corrosive sublimate, formaldehyde, or permanganate of 
potassium. (See formulae, Chapter XIX.) These irri- 
gations may be made by means of an ordinary pipette, 
but it is better to make them with a fountain syringe, if 
possible. As soon as the ^Welvety'' appearance of the 
conjunctiva has disappeared and the discharge has become 
free, the lids should be everted once a day and their con- 
junctival surfaces painted with a solution of nitrate of sil- 
ver (gr. X to xv-Sj), the excess being neutralized by the 
application of a solution of sodium chloride. There may 
be placed in the conjunctival sac a small portion of pure 
vaseline to assist in the protection of the cornea. Should 
haziness of the cornea occur, one or two drops of a solu- 
tion of atropine (gr, ii-5j) should be instilled two or 
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three times a day, and the cold compresses discontinued 
and hot compresses employed in their place. If any com- 
plications of corneal ulceration supervene they must be 
treated according to the rules given under this heading. 
Too much stress cannot be laid upon careful, conscientious 
nursing in the treatment of this disease, and all hospital 
cases should be isolated until the gonococcus has disap- 
peared from the conjunctival discharges. 

Gtonorrhoeal Gonjunctiyitis. Symptoms. The symp- 
toms of gonorrhoeal conjunctivitis do not differ from those 
of conjunctivitis neonatorum except in their severity. As 
a rule, the cornea is in much greater danger of destruction 
than in the infant, and the affection produces a marked 
debilitated condition of the patient. The disease reaches 
its height in about ten days, and then gradually subsides, 
occasionally passing into a chronic variety which consists 
of considerable redness of the conjunctiva of the lids and 
some thickening of the papillae. 

Cause. The cause of the disease is the gonococcus qj 
Neisser, previously referred to, with which the conjunctiva 
has become inoculated in some manner. 

Diagnosis. It must be borne in mind that acute con- 
tagious conjunctivitis is sometimes so severe as to resem- 
ble markedly gonorrhoeal conjunctivitis; therefore, a 
microscopic examination of the conjunctival secretion 
will not only be of scrv^ice to the surgeon in treating the 
affection and an aid in prognosis, but at times of much 
assistance in quieting the patient's mind concerning his 
condition. 

Treatment. The treatment of gonorrhoeal ophtlialmia 
in the adult docs not differ from the treatment of a similar 
condition in the infant, except that more severe measures 
may be employed. ^Vs S(K)n as the patient is seen, if one 
eye is as yet unaffected, it should be protected by means 
of a Bulle/^8 shield (Fig. 34). This consists of a watch 
crystal wliich is placed over the eye and sealed by means 
of adhesive plaster, or gauze covered with collodion. A 
good substitute is a shield of isinglass fitted to the nose, 
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brow, and cheek, and similarly sealed about its edges. 
Cold compresses constantly employed during the stage of 
swelling, copious irrigations with solutions of boric acid, 
mercuric chloride, permanganate of potassium or some 
other of the solutions mentioned in couuection with con- 
junctivitb neooatormn, every ^fteeu minutes or half hour 
duriag the day and every two hours during the night, a 
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d^ly application to the everted lids of a solution of nitrate 
of silver (gr. x to xv-Sj), together with the employment 
of atropine (gr. iv-5i) ^'^^ *'"' substitution of hot com- 
presses in cases with corneal complications, will usually 
bring about a cure. It is exceedingly rare, however, for 
a case of gonorrhoea! conjunctivitis to get well witiiout 
some scarring of the cornea. lu those severe cases in 
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which the lids become so tense and hard as to threaten 
the destruction of the cornea by their pressure, a can- 
thotomy may be performed for the temporary relief of 
the condition. It is important that sustaining remedies, 
such as quinine, iron, and strychnine, nourishing diet, 
and, in some cases, a moderate amount of stimulants 
be administered. 

Croupous Conjunctivitis (Pseudomembranous Con- 
junctivitis). Croupous conjunctivitis is an affection oc- 
curring in early childhood in which the palpebral conjunc- 
tiva is much swollen and covered with a false membrane, 
which may be easily detached, leaving a raw surface be- 
neath which bleeds very little. 

Symptoms. The disease begins as an acute catarrhal 
conjunctivitis in which the lids become greatly swollen 
and followed, in a few days, by the appearance of false 
membrane on the palpebral conjunctiva. This can be 
readily detached, but re-forms with remarkable rapidity. 
In a few instances ulceration of the cornea complicates the 
condition. 

Causes. The exact cause is unknown, but staphylo- 
cocci, diplococci, imd occasionally streptococci, have been 
found in the membrane. In some of the cases in which 
the latter micro-organism is found there is a marked ten- 
dency to streptoex)Ccus inflammation in other portions of 
the body, with a corresponding grave prognosis. The dis- 
ease is sometimes seen as recovery is takuig place from 
exanthematous fevers and may occur during an attack of 
croupous inflammation of the respiratory tract. The 
affection is regarded by some surgeons as a mild (li[)]i- 
theria. A form of crou])ous conjunctivitis in which the 
membrane exMistjuitly re-forms, sometimes for montlis, is 
known as re<mvrent cmupoua conjunctivitis. (Vou])<)US 
conjunctivitis must be differentiated from di]>htheria of 
the conjunctiva. 

Treatment. Some form of lotion whii^li will assist in 
removing the membrane, in addition to cold compresses 
to the lids during the stage of swelling, should he em- 
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ployed. An ordinary lotion of boric acid, formaldehyde, 
or mercuric chloride may be used, but a solution of chlo- 
rate of potassium (gr. xv-Sj), as suggested by Knapp, 
seems to be more effective. During the active stage of 
membrane formation applications of silver nitrate should 
not be employed, but upon the disappearance of the mem- 
brane their use may be cautiously tried. 

Diphtheritic Conjunctivitis. This is a disease char- 
acterized by the formation of membrane upon the palpebral 
and ocular conjunctiva which is most severe in character. 

Symptoms. There is enormous swelling of the eyelids, 
with formation of purulent or bloody discharge from the 
conjunctival surface. The lids become so exceedingly 
hard that it is almost impossible to evert them, but if this 
can be done there are found a number of grayish-white 
patches which have a tendency to coalesce and involve the 
whole conjunctiva of the lid. If the membrane is removed 
it leaves a granular, bleeding surface beneath. The 
affection is very apt to lead to complete destruction of the 
eye by sloughing of the cornea which may take place in 
a short time after its appearance. There are the usual 
constitutional disturbances of diphtheria. As the affec- 
tion subsides the discharge becomes more of a purulent 
nature, and gradually disappears. 

Cause. In the membrane there is always to be found 
the Klebs-Loeffler bacillus, which distinguishes it from 
other varieties of membranous conjunctivitis, though this 
micro-organism may not appear in pure culture. In sus- 
pected cases smears and culture examinations must be 
made at an early moment. 

Treatment. From the very first, constant cold applica- 
tions should be made to the eye if the cornea has not be- 
come involved. The conjunctiva must be kept as clean 
as possible by frequent and copious irrigations of a warm 
solution of boric acid, or a solution of mercuric chloride. 
If the cornea is threatened by severe pressure of the lid 
a canthotomy should be made, or, as advocated by some 
surgeons, the lid may even be split through its centre to: 
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the depth of the conjunctival sac and the edges turned 
up to tiie brow. An ointment of iodoform may be placed 
on the conjimctiva after each irrigation to afford as much 
protection to the eyeball as possible. During the stage in 
which the membrane is present nitrate of silver, if used 
at all, must be employed very cautiously ; as soon, how- 
ever, as the swelling is reduced and the membrane disap- 
pears a very weak solution may be tried. Internally the 
same remedies that are used in diphtheria of the fauces 
must be administered. Most excellent results have been 
reported from the early administration hypodermically of 
the antitoxin of diphtheria. The other eye should be pro- 
tected by means of a Buller's shield or bandage, and, if 
the cornea at any time becomes affected, atropine must be 
instilled and hot compresses employed instead of cold. 

Oranular Conjunctivitis (Trachoma). This is a con- 
dition in which the conjunctiva is studded with small ele- 
vations, discrete in the early stages, and coalescing with 
the formation of large, hard masses as the disease pro- 
gresses. The lids become rough, and by rubbing against 
the cornea there is produced ulceration, vascularity, opac- 
ity, and in some instances complete destruction of the 
cornea, with loss of vision. 

Causes. The disease is contagious through its secretion, 
affects all ages and classes, but is most frequently observed 
in the uncleanly and in those whose surrounding hygienic 
conditions are poor. It is an affection occurring in low 
altitudes, and the Eastern races seem to be particularly 
predisposed. The disease is believed to have been intro- 
duced into Europe by Napoleon's army after his Eg^-ptian 
campaign. The researches of Sattler and Michell make 
it extremely likely that trachoma is of microbic origin, 
but their work has not been sufficientlv corroborated to 
make the proof positive. 

Symptoms. These varj'^ according to the individual case. 
In some forms there is very little inconvenience to the 
patient, and he is scarcely aware of the granulations in the 
conjunctiva until they have fully formed and eversion of 
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the lid discloses the conjunctiva studded with small sago- 
like bodies distributed throughout its entire surface (Fig. 
35). They are very apt to occur in rows parallel to the 
ciliary margin. In the amdefonn the disease begins as an 
acute conjunctivitis in which there is considerable redness 
and hypertrophy of the conjunctiva, moderate swelling of 
the lids, and a copious mucopurulent secretion. In the 
early stage the swolling of the conjunctiva may entirely 
hide the granulations, but as the disease progresses the 
swelling diminishes and the trachoma bodies become 
'sible. There is much annoyance to the patient, and 




lujQucU villa. (Aril.) 

the sensation of a foreign body in the eye is always 
present, accompanied by some pain on account of friction 
against the cornea, and some swelling of the lid. In the 
chronic form in which cicatricial cianges occur, the cornea 
is very apt to become affected and to be accompanied by 
superficial ulceration. There is more or less secretion, and 
there may be photophobia which is especially marked if 
the cornea is involved. 

TaxietieB. Three forma are usually described depend- 
ing on the condition of the conjunctiva, viz., the papil- 
lary, in which the tarsal conjunctiva has a thickened vel- 
vet appearance and upon which numerous small papillte 

8 seen; the granular, in which the conjunctiva is studded 
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with round or fiat semitranslucent bodies (trachoma 
granules) arranged in parallel rows and are more numer- 
ous in the fornix ; the mixed, in which both the papillary 
and granular are intermingled and by far the most com- 
mon variety. 

Trachoma may also be acute when its onset is sudden 
and the infianmiatory symptoms marked, a coaditiou in 
Its early stages not imlike purulent conjunctivitis; or 
chronic when its onset is slow and insidious, the variety 
most frequently observed. The disease has also been 
divided by Knapp into infiaminaiory trachoma, when the 
inflammatory symptoms are prominent and there is a de- 




pannns nAMUog npper bftlf ot cornea. (NetUnhlp.) 



cided tendency to the formation of cicatrices ; and non- 
infiamMotory trachoma, when there are few inflammatory 
symptoms, though the tarsal and retrotarsal conjunctiva 
are filled with granulations. The inflammatory variety is 
believed to be contagious and tlie non-inflammatory non- 
contagious. 

Course. The course of trachoma is very chronic and 
there is very little tendency to spontaneous recovery. As 
the disease progresses and some of the trachoma granules 
disappear, various cicatricial changes take place in the 
conjunctiva and are productive of serious complications. 

OomplicationB and Seqnebe. As tlic cicatricial change is 
progressing, the eyelid may become more or less distorted 
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producing trichiasis, entropion, ectropion, or symble- 
pharon. By constant irritation of the cornea, the latter 
may become more or less vascular, accompanied by super- 
ficial ulceration, a condition known as pannus (Fig. 36). 
The ulceration may be more extensive and followed by 
perforation and staphyloma of the cornea. The conjunctiva 
may undergo such extensive changes that xerosis (see page 
106) results. 

Treatment. The treatment of trachoma is twofold — 
medical and surgical. The medical treatment should be 
begun by keeping the eyes as clean as possible by frequent 
irrigations of the conjunctiva with a solution of boric acid. 
The conjunctival surface is stimulated by topical applica- 
tions of astringents, such as a crayon of sulphate of cop- 
per, or a solution of boroglyceride (30 to 50 per cent. ), or 
a solution of glycerine and tannin (gr. xxx to lx-5j). If 
the discharge is copious, applications of nitrate of silver 
should be employed for a time. At first these applica- 
tions may be made daily, and their frequency gradually 
lessened. If the cornea becomes attacked and an ulcer 
appears, a drop of a solution of atropine (gr. iv-Sj) should 
be instilled two or three times a day, and hot compresses 
employed ; the treatment of the conjunctiva, however, is 
not changed. After an application of copper or nitrate of 
silver is made to the conjunctiva of the everted lid, the 
fornix being included, the excess must be washed off. In 
those cases in which vascular pannus has become marked 
and persists in spite of conjunctival applications and the 
use of atropine, an infusion of jequirity bean has been 
employed to produce a violent inflammatory condition of 
the conjunctiva for the purpose of curing the granulations 
and of clearing up the pannus. It may be used strong, 
a violent inflammation being produced at once, or topical 
applications of a weak solution may be employed, the 
treatment extending over a long period of time. This 
method of treatment is advocated, however, by compara- 
tively few surgeons. 

The surgical treatment of trachoma consists in the 

7 
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removal of the contents of the traehoma bodies by expi 
sion or by excision. The operation of expression ' 
performed by means of roller forceps, those devised by*] 
Koapp, perhaps, being tlie most popular (Fig. 37)., 
The operation may be performed under local anaesthesia^. 
but is painful, and general anfesthesia should be employed.' 
After cleansing the conjunctiva thoroughly, the lid 
everted and one blade of the forceps placed on the con- 
junctiva which is exposed, and the other blade beneath' 
the non-exposed conjunctiva in the fornix, when, by 
stripping motion, the contents of the follicles are forced 
out. Care must be exercised to remove all those existing 
in the fornix and at the angles of the eye and at the same 
time to avoid tearing the conjunctiva or injuring the cornea. 
A moderate traumatic conjunctivitis follows the operation,. 



and should be treated by cold compresses for tlie swelling 
and a boric wash for the discharge, in addition to looal 
applications of a weak solution of nitrate of silver onoe a 
day. After the acute inflammation subsides the topical 
application of some of the above described astnngatts 
should be continued. This form of treatment is applicable 
to the stage of trachoma in which the granulations are 
still discrete, especially of tlie noii-inflammetory 
For the treatment of the second stage, a number of 
horizontal and perpendicular scarifications should be 
prior to the expression, and the operation followed 
a brushing application of a solution of bichloride of 
cury (1:1000 or 1:500). The application of 
pure vaseline, or bichloride of mercury ointment, t 
conjunctival sac will usually prevent the fnrmatitDn of anyi 
adhesions. Individual folliclas may be destroyed by means 
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of the galvano-cautery, and electrolysis has also been 
advocated by some surgeons. 

A canthoplasty to relieve the pressure of the lid upon 
the cornea, and slitting the canaliculus, together with the 
passage of probes so that free drainage of the secretions 
may be obtained, will materially assist in clearing up 
severe complications. 

Constitutional treatment must also be employed in pa- 
tients affected with this disease. Good food, pure air, and 
proper exercise are essential. The fact that the secretion 
is contagious must be borne in mind by surgeon, nurse, 
and those with whom the patient comes in contact. In- 
struction should be given concerning the individual use of 
towels, sponges, etc., and if there seems to be any ten- 
dency to spread among crowds, as in schools, asylums, or 
armies, isolation for a time is demanded. 

Follicular Conjunctivitis is a non-contagious affection 
characterized by the appearance of a number of small, 
grayish-white elevations arranged for the most part in 
parallel rows, and found principally in the retrotarsal 
folds. It is seen under conditions of bad hygiene, some- 
times occurring in epidemics and according to some sur- 
geons is regarded as an early stage of trachoma. There 
is slight photophobia and some discharge, and upon evert- 
ing the lids the enlarged follicles are distinctly observed. 

Treatment. The hygienic surroundings must be im- 
proved. The secretion is eliminated by means of a boric 
acid lotion and topical applications of a solution of nitrate 
of silver, protai'gol, or argyrol. Applications of a solu- 
tion of copper sulphate (2 per cent.), or the employment 
of the same drug by means of an ointment (gr. ss-Sj), 
have been advocated, and some cases do well from the local 
use of glycerol of tannin (gr. xl-Sj). All eyestrain 
should be removed, and in those cases in which improve- 
ment does not take place imder the use of topical applica- 
tions, expression with the roller forceps may be performed. 

Phlyctenular Conjunctivitis. This varied of con- 
junctivitis is characterized by the development of small 
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conical vesicles in the conjunctiva of the eyeball which 
usually occur near the corneal margin. At first they 
appear as red points, but soon become vascular and event- 
ually contain pus, breaking down and forming small 
superficial ulcers. There is always considerable irritation 
of the conjunctiva in the immediate vicinity of the vesicles. 
If the phlyctenulsD are confined to the conjimctiva there 
is usually very little photophobia, but if they involve the 
cornea, pain and photophobia become prominent symptoms. 
Some discharge is always present, the lids becoming agglu- 
tinated during sleep. The phlyctenulse are apt to appear 
in crops, and relapses are common. 

Causes. The affection is probably the most common 
eye disease of children, and by some surgeons is considered 
analogous to eczema of the skin. It usually occurs in chil- 
dren of the so-called strumous diathesis, and is frequently 
accompanied by an eczematous eruption about the head 
or face. Errors of diet and bad hygiene are also con- 
tributing factors. There is almost always present a co- 
existing disease of the nasopharynx. The condition is 
dependent upon infection of the conjunctiva, the presence 
of the vesicles and pustules in all probability being due to 
the entrance of some micro-organism beneatii the conjunc- 
tival epithelium, probably the staphylococcus pyogenes 
aureus or albus. 

Treatment. The eyes must be kept clean by frequent 
irrigations with a solution of boric acid, and inasmuch as 
the disease is usually found in patients with a strumous 
diathesis, such remedies as will relieve this condition 
should be employed. Cod-liver oil, arsenic, and iron, 
especially in the form of the syrup of the iodide, are 
particularly called for. Nourishing and easily digested 
diet, fresh air, and good hygienic surrouudings will ma- 
terially assist in effecting a cure. The eating of sweets 
and the drinking of tea and coffee must be prohibited. 
The removal of any co-existing intranasal or alimentary 
disease is demanded, and after the acute symptoms have 
subsided the application of a small portion of yellow oxide 
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of mercury ointment beneath the palpebral conjunctiva, 
followed by slight rubbing of the lids, will assist in the 
removal of the phlyctenulsD. 

Spring Conjunctiyitis (Vernal Co^junctiyitis, Frtlh- 
jahr's Catarrh). This is a form of conjunctivitis appar- 
ently becoming more frequent, in one variety of which 
the cornea becomes partly or wholly surrounded by an 
elevated, fleshy mass, which encroaches slightly upon its 
margin. The elevation is usually smooth but may be 
nodular. It is sometimes accompanied by a roughened, 
grauular condition of the conjunctiva of the lids, some- 
what milky in appearance, and there is an absence of 
severe pain. Three varieties of the affection have been 
described : the ocular, affecting the limbus ; the palpebral^ 
affecting the conjunctiva of the lids, and the mixedy which 
affects both. The affection is very persistent, is more fre- 
quently seen in children than in adults, and may accom- 
pany an attack of ^^hay fever ;'^ like the latter disease, it 
also has a tendency to recur about the same time in suc- 
cessive years. It is more apt to appear in early spring 
aud summer, and almost entirely disappears in the winter 
months. 

Treatment. As a rule, the treatment is unsatisfactory. 
The eye must be kept clean, and weak astringents may be 
employed both as lotions and as topical applications. 
Massage with yellow oxide of mercury ointment is of 
benefit in some cases, and in others change of climate is 
desirable. 

Subacute Conjunctivitis (Diplobacillus Conjuncti- 
vitis). This is a variety of subacute, or at times chronic, 
conjimctivitis, characterized by moderate redness of the 
lid margins, some congestion of the conjunctiva, and very 
slight discharge. It is due to a diplobacillus about 1.5 /i 
in breadth, and 2 to 3 // in length. They are frequently 
found in chains, and are sometimes described as the diplo- 
bacilli of Morax, 

Treatment. The treatment consists in irrigating the 
conjunctiva several times daily with a solution of chloride 
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or sulphate of zinc (gr. ss to ij-5j). Ordinary cleansing 
lotions do not seem to rid the conjunctiva of the micro- 
organism. 

Parinaud's Conjunctivitis is a rare disease, so-called 
because it was first described by Parinaud, which consists 
of considerable swelling of the lids, with polypoid granula- 
tions on the conjunctiva, and involvement of the lymphatic 
glands. Considerable depression is observed during the 
course of the swelling, and its onset is usually attended 
with slight rigors. There is an accompanying swelling of 
the cervical, the submaxillary, and the preauricular glands 
of the affected side; occasionally these even suppurate. 
No specific micro-organism has been demonstrated, but 
the disease was attributed by Parinaud to infection of ani- 
mal origin. 

Treatment. If the granulations are not numerous they 
may be cut off and their bases cauterized. Cleansing 
lotions and weak astringent applications to the conjunctiva 
are of service. As a rule, the condition goes on slowly to 
recovery. 

Toxic Conjunctivitis is applied to those forms of inflam- 
mation of the conjunctiva which are produced by exposure 
to certain toxic substances. The condition may be pro- 
duced by the dust arising in the employment of certain 
chemicals, or by a continuous use of some of the drugs 
employed in the eye, for example, atropine. 

Treatment. The treatment consists in the removal of 
the cause, cleanliness of the conjunctiva by irrigations with 
a boric acid solution, and the application of a weak solution 
of nitrate of silver (gr. v-5j) if there is much accom- 
panying discharge, or the application of glycerine and 
tannin (gr. xxx-i5j) if there are numerous follicular 
granulations, as are found in atropine conjunctivitis. 

Lithiasis of the Conjunctiva. These are small con- 
cretions which, upon everting the lids, are seen to lie 
beneath the surface of the conjunctiva. They are yellow- 
ish in color and about as large as a pinhead in size, and 
are produced by accumulations of calcareous deposits in 
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I tiie Meibomian or in Other glands of the lids. CommonlyJ 

they are seen in people of a rheumatic or gouty diathesis, 
and produce considerable annoyance by acting nnidi 
foreign bodies in the production of slight irritation of the 
conjunctiva. They are readily removed by pricking each 
concretion with a sharp knife or needle under cocaine 
auffisthesia. 

Pterygium is a fleshy growth probably due to long- 
cfintinnwl irritation of that portion of the conjunctiva ^ 

^^^ which ia most commonly exposed, viz., the jwrtion oppo- i 




site the palpebral fissure. According to some surgeons it 
usually arises from a preceding pingiiecula on the nasal 
side of the cornea. It consists of hypertrophy of &e 
eonjimctiva and subconjunctival tissue, and is tnaognlar 
in shape, having its base toward the inner canthus and its 
apex toward the cornea. It may extend only to the 
limbus of the cornea, but frequently extends as far as the 
centre, and in some cases even beyond. The condition 
is more common in men, and is usually seen in patients 
who havfi passed middle life. Pseudopierygimn is seen 
a result of injury or disease. 
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Treatment. The treatment of a pterygium consists in its 
entire removal or in so changing the direction of its growth 
that it is away from the cornea rather than toward it. 

Method of Excision, A number of methods are em- 
ployed. One of the best is to pass a strabismus hook 
beneath the apex of the pterygium, after local anaesthesia, 
and ^vith gentle force to tear it loose from its attach- 
ment to the cornea. This is better than dissection, and 
recurrence is much less apt to follow detachment by this 
method. Two converging cuts are then made through 
the base of the pterygium, having their apex pointing 
toward the caruncle. The conjunctiva is then slightly 
undermined and its edges approximated with three or 
four sutures. The edge of the cornea to which the 
pterygium was attached is gently scraped with a sharp 
knife,, or curette, and if, after the application of the 
sutures, the conjunctiva should overlap the corneal mar- 
gin in the least, a short perpendicular incision is made 
above and below, to permit the conjunctiva to retract. A 
bandage should be applied and the eye dressed daily for a 
few days, when the sutures may be removed. 

Method of Transplantation. This method is also fre- 
quently employed, especially in those cases where the 
removal of a pterygium by the method just described 
would produce exposure of too large a surface. In the 
method of transplantation the apex of the pterygium is 
again torn loose from the cornea by means of the strabismus 
hook, after which an incision is made through the ocular 
conjunctiva into the lower cul-de-sac. The point of the 
pterygium is then turned downward into the incision and 
stitched into the lower cul-de-sac, and the margins of the 
wound approximated. Some surgeons prefer to dissect 
the apex of a pterygium from the cornea rather than tear 
it loose with a strabismus hook. 

A Pinguecula is a small, yellowish, elevated mass, 
appearing in the horizontal meridian of the globe on the 
nasal side of the cornea. It is located in the conjunctiva, 
is usually situated a few millimetres from the margin of 
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the cornea and is oomjKHjed of elastic and noii-elaatie con- 
nective tissue. According to some surgeons it is a point 
from which pterygia iisnally grow. 

Treatment. No special treatment ia required except 
thosp caaoa iu which removal is desired for cosmetic pi 
poses, when it niiiy be accomplished by excision. 

Amyloid Disease of the Ooi^anctiYa. This is a. rare 
affection of the I'linjumtlv;! wliich cousiste iu tlie develop- 
ment in the cimjiiiirtival tissiu; of yellowish translucent 
swellings, tlic iHiular f(jujuuctiv;i being the first affected. 
The tissue gives a strong amyloid reaction to iodine and 
sulphuric acid and was formerly supposed to have arisen 
from granular conjunctivitis. It is now believed, how- 
ever, that the gro^vths are independent of this disease. 
The coiiditiou is local and is accompanied by no pain. 

Troatment. If not too extensive, the amyloid 
may Im; I'xciriitl. 

Xerosis of the Coujuuctira (Atrophy of the Coqjuic- 

tiva, Xerophthalmos). Two varieties of this disease 
described : (1) That form of dryness of the oonjuuctiva 
whicli results from atrophy as a sequel of trachoma, in 
which the cornea becomes cloudy and opaque, and vision 
is much interfere*! n-itl). (2) A form in which complete 
dryness is not present. This varie^ appears, as a rulci, in 
pooriy-nnurisJied individuals, and is characterized by the 
occurrence on the conjunctiva of whitish masses of 
oleaginous nature. These patches appear 
small triaiigidar masses at the margin of the oomea 
the horixontal meridian, and the affection has som< 
been knovrn as jvrowiV trianffularis because of the foriB 
assumed; in infants, tbe masses nsually appear first in 
the folds of tile lower cul-de-sac and as the affectioa jno- 
gr««ses cover the whole conjunctiva. The latter is some- 
times described as xri-xntls inJnnlUU and affects in&wts Trith 
ntaiasmus. iisnally termmating htally. Xight-blindness 
is a frequent s_\'mptom of the disease in the adult. 

Oanaaa. Poor food, impure air, and other bad hygienia. 
sonmuMUugs are Victors iu the produ<4ion of the affiectiao.. 
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A bacillus has been found in the secretion which was 
claimed to be the pathogenic cause, but this has not been 
verified. It is now believed that the condition of the 
tissues favors the growth of this micro-organism which 
would not exist if the system were restored to the normal 
condition. The first variety is met with after granular 
lids, diphtheritic conjunctivitis, and essential shrinking of 
the conjunctiva. 

Treatment. In infants treatment is of little avail. In 
adults, since the secretion is of an oleaginous nature, 
saponifying remedies may be employed to cleanse the 
affected portions, followed by applications of strong anti- 
septics. The thickened mass is scraped away, a saponi- 
fying remedy applied, and the antiseptics used subse- 
quently. Nutritious diet and a change of air and sur- 
roundings may also assist in the recovery. 

Leprosy and Lupus of the Conjunctiva are occasion- 
ally observed, but do not differ from these affections when 
seen in other portions of the body. 

Tuberculosis of the Conjunctiva is also of very rare 
occurrence. It is occasionally termed lupus because the 
same micro-organism is said to be the cause of both affec- 
tions. It may occur as a primary or as a secondary 
affection, and in the latter instance is usually seen in asso- 
ciation with tuberculosis of the nose or tliroat. In the 
early stage isolated nodules, somewhat resembling trachoma 
follicles, appear, usually upon the palpebral conjimctiva, 
but also at times upon the ocular conjunctiva ; later these 
break down and form superficial ulcers. The disease 
advances slowly. 

Diagnosis. This can be determined by bacteriological 
examination of a portion of the diseased tissue for the 
tubercle bacillus. 

Treatment. Excision of all or as much of the diseased 
tissue as possible, and the application of the galvano- 
cautery to any remaining portion, as soon as the diagnosis 
has been made. Those remedies that are employed for 
tubercular conditions in other portions of the body for im- 
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piiiviug thu niitritirm of the patieut must also be aiJminis- 
teretl. 

Abscess of the Coi^unctlva in a very rare condition, ' 
in which there is a circumscribed area of suppuration in ' 
the sHbconjunctival tiesues wliich should be opened, the 
pus freely evacuated, and cleansed several times a day \ 
with antiseptic solutions. 

Syphilis of the Ooiljuiictiva is sometimes seen in 
the form of a primary sore, or as secondary or tertiary 
ulcers, the latter being gummata which have broken 
down. 

Treatment. The treatment consists in the local applica- 
tion of a cleansing lotion, stimulating astringents, and the 
internal administration of anfisyphilitic remedies. 

Ljrmphangiectasia of the ConjonctiTa is characterized 
by the appearance of a number of small blisters filled with 
a seniitrans[>arent fluid, suhI usually gathered in chains. 
They are situated superficially on tfie ocular conjunctiva 
and move readily with the latter membrane. They are 
probably due to some interference with a natural flow of 
lymph and frequently disappear sjwntaueously, but if , 
they produce annoying symptoms each blister may be I 
evacuated by pricking. 
^Snbcoqjanctival Hemorrhage usually occurs beneadi I 
the ocular conjunctiva as a result of strain in coughing, or J 
at stool, or from some violent exercise or injiuy. The con- 
dition is very frequently seen during an attack of whooping- | 
cough. There is a deep red patch beneath the conjunotam I 
which may |)artially or wholly surround the cornea. Fre- I 
qnently occurring subconjunctival hemorrhages are some- A 
times observed in nephritic disease, and whenever se 
should direct attention to an examination of the urine. 
J^ Treatment. Cold compresses in the early stages to check J 
the bleeding, and later hot applications tn promote absoip- 3 
tion, together with a cleansing wash, are all that is re- J 
quired locally. Subconjunctival injections of physiol(^— 1 
cal salt solution seem to hasten the absorption of the-' 
hemoiTliagc. 
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Tumors and Cysts of the Conjunctiva. Lipomay 
fibroma, osteoma, and papilloma are among the benign 
tumors sometimes found having their origin in the con- 
jimctiva. The congenital growths observed are angioma, 
dermoid cysts, translucent cysts, and pigment spots. The 
malignant growths are epithelioma and sarcoma. 

Treatment. Complete excision in the early stages, and 
in the later stages of malignant gro^vths enucleation, 
sometimes with exenteration of the orbit. 

Argyria Conjunctivae (Argyrosis) is a brownish dis- 
coloration of the membrane produced by long-continued 
applications of nitrate of silver solutions. The condition 
cannot be removed. 

Diseases of the Caruncle. Encanthis is the name 
given to that condition of the caruncle in which it is in- 
flamed and enlarged and which may even progress to the 
formation of an abscess. 

Trichosis Oarimculse is that condition of the caruncle in 
which there is excessive development of the minute hairs 
located there. 

Various tumors having their origin in the caruncle 
have also been recorded. Primary sarcomxi and adenoma 
have been reported by the author, and carcinor/ia of the 
caruncle has also been described. 

Treatment. For an inflammation of this portion of the 
conjunctiva the application of mild astringents and "sooth- 
ing lotions should be employed. Tumors must be removed 
by excision, and if malignant, their bases cauterized. 

Congenital Anomalies. Congenital defects of the 
conjunctiva consist of pigment patches, dermoid tumors, 
telangiectatic patches, and cavernom^. 



CHAPTER V. 

DISEASES OF THE CORNEA. 

Keratitis is a term applied to any inflammatory con- 
dition of the cornea, and by most authors is divided into 
two general varieties, viz., the suppurative and non-sup- 
purative. 

Phlyctenular Keratitis ^Superficial Keratitis, Phlyc- 
tenular Keratoconjunctivitis, Eczematous Keratitis). 

This affection is practically the same as that described 
under the name of phlycteniJar conjunctivitis in discuss- 
ing diseases of the conjunctiva. 

Ssanptoms. The phlyctenulse appear on the cornea as 
small, elevated vesicles, usually connected with the con- 
junctiva by a number of minute bloodvessels. As the 
disease progresses the vesicles are found to contain pus, 
and, breaking down, form small, superficial ulcers. The 
affection of the cornea is quite painful, and marked photo- 
phobia is a prominent symptom. In some of the cases, 
after the vesicle has broken down, another appears slightly 
in advance of the first, which is also connected with the 
periphery by a leash of small vessels. This process 
sometimes continues until a narrow path has been formed 
across the cornea. It may stop, however, at any point, 
but leaves a whitish line to indicate its former position. 
When the disease affects the conjunctiva alone it is 
described as phlyctenular conjunctivitis ; when it affects 
the cornea as phlyctenular keratitis ; when both cornea and 
conjunctiva are involved, as phlyctenular kerato-conjuncti- 
vitis. 

Causes. The causes are the same that produce phlyc- 
tenular conjunctivitis. A scrofulous diathesis, some dis- 
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turbance of the alimentary canal, and disease of the naso- 
pharynx in early life are prominent factors in its produc- 
tion. It is supposed by some authors to be analogous 
to eczema of the akin and is called by them eczema of the 
oomea. ' The micro-oi^nisms thus far found in the vesicles 
■ «re the staphylococcus pyogenes aureus and albus. 
I Treatment. As it is most frequently seen in children 
r whose general condition is much debJlitJited, the free 




tustration of tunics iu conjunction with nourishing, 
simple food, pure air, and good sanitary surroundings, is 
called for. The conjunctiva should be freely irrigated 
several times daily with some cleansing lotion, such as 
boric acid (gr. x-5J) and one or two drops of a solution 
of atropine (gr. iv-5j) instilled at night and morning, 
j The eyes mu.st be protected by the use of smoked glasses, 
lod the employment of hot compresses from five to ten 
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minutes several times daily will assist in the alleviation o£' 
paJn and promote absorption of the vesicles. A purga- 
tive should be administered in those cases in which 
alimentary canal is involved, and the use of sweeta, tea, anct! 
coffee must be prohibited. As photophobia ia a most pronii- 
neat symptom in this affection, means must be employed 
for its relief. When it ia found to be due to excoriation 
at the angles of tlie lids, the t4)pical application of a solu' 
tion of nitrate of silver, or of the solid stick of sulphate 
of copper,'is of value. Forcible .stretching of the eyelids, 
which ia sometimes done in attempting to examine the 
condition of the eye, is also of service. In some cases of 
long duration the condition oan be best relieved by dipping 
the child's face for an instant into a basin of cold water. 
A similar effect may be obtained in older patients by^' 
douching with cold water from a fountain syringe four or 
five times daily. Temporary relief can sometimes be' 
obtained from tbe local use of a solution of holocaine (1 per 
cent,). In those cases ia which the photophobia is so 
great as to produce a constant blepharospasm, a canthotomy 
or canthoplaaty ia required. Any abnormal condition of 
the narea muat be carrfully treated, as this frequently gives 
rise to the phlyctenular inflammation. The treatment of 
the conjunctival condition is the same as that in phlyo^^ 
tennlar conjunctivitis. 

Ulcer of the Cornea. Ulcer of the cornea is that ood' 
dition in which an abrasion of tlie epithelial layer 
followed by infection, or in wiiich infiltration of ^e corneal 
substance, failing to be absorbed, has broken through the 
overlying corneal tissue. Many varieties of corneal ulcer 
have been described by different authors, the chief of 
which are the following : 

Simple Ulcer. A simple ulcer ia a grayish lesion, quite > 
superficial in character, associated with but little peri- 
corueal injection. There is very tittle tendency to spread' 
or to perforate. 

Fumlsnt Ulcer. This variety consists of an irr^ular' 
spot of piu-ulent infiltration, with a siu-rauuding hazy 
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I'-extending some distance from the ulcer itself. There is 
a marked teadency to perforation of the cornea, but little 
tendency to spread laterally, Tliere may be pus in the 
anterior ciiamber, and the condition may result from 
traumatism or from some severe inflammation of the sur- 
rounding conjunctiva. 

Indolent Ulcer (Transparent Ulcer, Absorption Ulcer J. 
As a rule, this variety of ulcer is small and su|)eriicia.l, 
located near the centre of tlie <X)mea, and has little ten- 
dency to spread. There are very few accompanying symp- 

^^^^Oms, the ulcer is very sluggish, and after healing there 

I usually remains a permanent de|iression. 

Sloughing Ulcer (Infectious Ulcer, Hjrpopyon Ulcer). In 
most cases a sloughing ulcer is due to local infection fol- 
lowing a corneal traumatism. It ia found in old people 
or in those whose vitality is much lowered. The so-called 
serpiginous u/cer is the most inijiortaut type of this variety, 
and is nsnally ci-escentie in shajve. The ulcer will be 
found spreading at one side and healing at the other, and 
there is a marked tendency to spread in depth as well as 
in a lateral direction. It ia acoomjranied by pns in the 
^Dterior chamber, or htjpopyon (Fig, 43), This latter 
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condition may consist only of a slight line of pus in the 
lower portion of the anterior chamber, or the latter may 
be completely filled. The pus results practically from 
the inflamed iris which accompanies the ulcer, and the 
name hypopyon keratitis has also been given to this con- 
dition. 

Rodent Ulcer This is a rare form of corneal ulcer, 
beginning at the upper edge of the cornea and extending 
toward the centre. It is superficial in character, and is 
separated from the healthy cornea by an imdermined 
grayish edge. There is a marked tendency to progress 
until the whole cornea has been destroyed, and it attacks 
elderly people, and has but little tendency to perforation. 

Fig. 43. 





Hypopyon, seen from the front, and in section, to show that the pus 
is behind the cornea. (Nettleship.) 

Circular Ulcer (Marginal Ring Ulcer). A circular ulcer 
is seen as a deep groove near the corneal margin, and 
gradually progresses until it may circle the entire cornea 
and cut off its nutrition. Perforation of the cornea and 
prolapse of the iris frequently accompany it. 

Dendriform Ulcer is characterized by superficial ulcera- 
tion of the cornea, accompanied by a number of small 
grayish lines spreading through the corneal tissue like the 
branches of a tree. It is probably due to a special micro- 
organism, and may be either acute with severe symptoms 
of irritation, or subacute and accompanied by very little 
irritation. After the ulcer has become healed the remain- 
ing scars present a figure similar to that previously occu- 
pied by the ulcerated area. A form of keratitis due to 
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malaria is occasionally seen which greatly resembles den- 
dritic keratitis. 

Exhaustion Ulcer (Keratomalacia) is a form of ulcera- 
tion which may appear in the centre of the cornea or near 
its periphery ; in the latter instance it usually appears as 
a ring abscess. The corneal tissue sloughs very rapidly, 
and is followed by perforation. The usual cause is ex- 
treme exhaustion of the patient, either after some acute 
illness or after a long attack of chronic diarrhoea or 
chronic dysentery. 

Fig. 44. 




a. Abscess. 6. Onyx. (Nettleship.) 

Abscess of the Cornea. Abscess of the cornea is a 
circumscribed area within the corneal substance containing 
pus. If it is deep it occasionally terminates without the 
breaking down of the superficial layers of the cornea and 
the formation of an ulcer ; but, as a rule, the latter con- 
dition takes place, converting the abscess into a sloughing 
ulcer. Sometimes pus is seen in the anterior chamber, 
the aqueous humor is turbid, and there is an accompanying 
iritis. 

Abscesses are usually the result of introduction of 
pathogenic micro-organisms through an abrasion of the 
superficial layers of the cornea. If the pus which has 
formed in the corneal substance occupies the lowest per- 
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tion of the oomea it is a condition to which the name of 
onyx has been given (Fig. 44). 

Symptoms of Conical Ulcer. Ordinarily a corneal ulcer 
begins as a slight grayish spot of infiltration of the corneal 
substance which is characterized by loss of transparency. 
This opaque area is more or less limited, and in a short 
time the overlying epithelial layer give« way and an ulcer 
is formed. The ulcer is surronnded by an area of infil- 
tration for a short distance, and may spread either later- 
ally or in depth, A traumatic ulcer is practically an 
infected abrasion of the cornea which maj' result in any 
one of the more serious varieties. In almost aJl cases 
there is photophobia and pain, the latter being more 
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aecUoD of comett In corneal ulcer. (SoemlMh.) 

marked when the superficial epithelium is involved. In 
those cases in which the photophobia is great the patient 
will sit in the dark or attempt to shade his eyes from the 
light in any manner possible. The lids are tightly closed 
in the severe cases, and there is profuse lacrymation. 
The lids may be swollen, there may be some pericorneal 
injection (especially if the ulcer is near the margin of the 
cornea so that the iris becomes involved), and sometimes 
bloodvessels pass from the conjunctiva over the margin of 
the cornea to the ulcer, 

Ca,nsos of Corneal Qlcer. Ulceration of the cornea may 
be due either to traumatism or to disease. Abrasion of 
the cornea which becomes infected by the py(^enic germs 
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is the most frequent cause of extensive destructive ulcers. 
Corneal ulcers may follow inflammations^ or may result 
from diseases, of the conjunctiva, lacrymal duct, or naso- 
pharynx. They are frequently seen as a sequel to measles 
or scarlet fever, and are also observed in greatly debili- 
tated subjects with poor hygienic surroundings. 

Diagnosis of Corneal Ulcer. The diagnosis is made by 
direct inspection. If the ulcer is large enough, its rough- 
ened surface showing the broken epithelium, its depth, 
ragged edges and accompanying infiltration will make the 
diagnosis easy. If the ulcer is small, oblique illumination, 
either alone or with the assistance of the corneal loupe, 
will aid in the diagnosis. Should there be doubt as to 
whether the minute patch is a corneal ulcer or a scar 
resulting from former ulceration, or should it be desired 
to decide how much of the opaque spot observed in the 
cornea is ulceration and how much is infiltration, the dif- 
ferentiation can be determined by dropping on the cornea 
a drop of a solution of fluorescin and then cleansing with 
a boric acid solution. This substance has the power of 
staining light green any portion of the cornea which has 
been deprived of its superficial epithelial layer, the other 
portions of the cornea remaining unchanged. It is best 
used in a 2 per cent, solution, which should be made up 
in a 2J per cent, solution of carbonate of soda. 

Prognosis of Corneal Ulcer. The prognosis of corneal 
ulceration must be based upon the size, character, and loca- 
tion of the ulcer. All ulcers of the cornea, except the 
most superficial, leave scars. A small scar in the centre 
of the cornea will interfere with the vision of the patient 
much more than a large scar situated at the periphery. 
A deep scar will also interfere more with the patient's 
vision than a superficial scar. If the ulceration shows a 
marked tendency to spread and involve other portions of 
the corneal tissue, or shows a tendency to extensive slough- 
ing, the prognosis is bad. Much annoyance could be 
saved the physician if, in all cases of corneal ulceration, 
except the most superficial, as above stated, it were ex- 
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> the patieot, or patieat's friends, that there 
would be a resulting scar. 

Complications and Seqnelse of Corneal Ulcer. Perfora^ 
tion of the cornea is an occasional complication during the 
course of ulceration. If the ulcer has extended deeply into 
the corneal substance, Deaceraet's membrane may protrude 
through the ulcerated area, forming a so-called hernia of 
the cornea. The process may stop at this point, or there 
may be perforation, followed by loss of the aqueous humor 
and prolapse of the iris (Fig. 49). A corneal fistula 
results as a rare complication, and if the iris has become 
attached to the ulcerated area the condition is known as 




anterior synechia. Upon Iiealing of the ulcer permanent 
opacities of various d^rees of density remain. If the 
opacity is very slight and cloud-like it is termed nebula ; if 
it is slightly lai^r and more opai)ue, it is termed macula ; 
if it is still larger and denser it is terme<l leuco-ma; and 
if the iris is in«sircemted in the cicatrix, the condition is 
descril)ed as wihereiil leiii-iima. When the corneal tissue has 
been much thinned and weakened by the ult^crative disease, 
and begins to bulge, the condition is known an nUtphylomn 
(Fig. 46), which may be eitlior pnrfial or M<il, according 
to whetiier a jiart or the wlmlc of tlic cimica is involved. 

Treatment of Corneal Ulcer. It is ini{K>ssiblc to lay 
down any luinl-and-&iat niles for the treatment of corneal 
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ulcers which will apply to all alike, as the treatment must 
be varied according to the exigencies of the case. When 
the condition is first seen a thorough search for the cause 
of the ulcer should be made. Occasionally small foreign 
bodies are found embedded in the ulcer or there may be 
misplaced cilia dragging over the cornea. If these con- 
ditions are discovered they should be removed before be- 
ginning the actual treatment of the ulcer itself. The fol- 
lowing remedies in the order named will be found of 
service in most cases of simple corneal ulcer : 

1. Cleansing Lotions. The conjunctiva should be irri- 
gated at frequent intervals, depending upon the severity 
of the ulcer, with some mild cleansing lotion. This is 
done to free the ulcerated area of the accumulation of pus, 
and thus to place it in the best condition for healing. 
Many solutions are advocated for this purpose, among them 
being boric acid (gr. x-5j), mercuric chloride (1:6000), 
formaldehyde (1 : 3000), permanganate of potash (1 : 2000), 
chlorine water, and many others. Whatever solution is 
employed should be wamiy and this temperature is readily 
secured by standing the bottle containing the solution in a 
basin of hot water for a few moments before using, care 
being taken to test the heat of the solution on the back of 
the hand before placing it in contact with the eye. 

2. Moist Heat, In applying moist heat to the eye the 
object is to keep up a continuous uniform high tempera- 
ture for some time at regular intervals, and this is best 
done in the following manner : Several small pieces of 
lint or flannel, about three inches in diameter, are dipped 
into water as hot as the hand can be held in for an instant, 
or at the temperature of 120° F., and laid on the closed 
eyelids, three or four thicknesses being employed, as the 
heat is better retained in this way. In from one-half to 
one and one-half minutes tliese are replaced by others, 
more hot water being repeatedly added to keep up the 
temperature. Heat applied in this manner should be 
employed from ten to thirty minutes at a time, and should 
be used from three to eight times a day, according to 



120 DISEASES OF THE EYE. 

the virulence of the ulcer. The moist heat assists mate- 
rially in relieving the pain and promoting the process of 
repair. 

3. Instillation of a Mydriatic, A drop of a solution 
of sulphate of atropine (gr. iv-Sj) is dropped on the 
cornea two or three times a day. This combats any 
impending inflammation of the iris and relieves the gen- 
eral irritation of the eye, in this manner acting favorably 
upon the ulcer itself. Should the ulcer be situated near 
the margin of the cornea, a drop of a solution of sul- 
phate of eserine (gr. J-5J) has been recommended by some 
authors. It is stated that the latter promotes healing by 
stopping the migration of the white blood corpuscles, 
by promoting absorption through dilatation of the ciliary 
vessels, and by reducing intraocular tension if this is 
elevated. If employed it should be instilled from three 
to six times a day, and as it possesses a tendency to pro- 
duce congestion of the iris and ciliary body, it is better, 
during tlie time of its employment, to counteract this ten- 
dency by instilling at night a drop of the atropine solution. 
Should there be at any time any complication involving 
the iris or ciliary body, the eserine solution must be dis- 
continued and the atropine solution employed in its place. 
In those cases which are occasionally observed in which 
the atropine solution produces a conjunctivitis, it is neces- 
sary to employ some other mydriatic, such as solutions of 
hyoscine, duboisine, or scopolamine 

4. Proteetion, Tlie eye should be protected by dark 
glasses or a bandage. If much discharge is present it is 
evidently improper to dam it up in an already inflamed 
eye, in such a cjise dark glasses being prefemble. If the 
amount of discharge is small, a well-applied bandage will 
materially assist in the reparative process, it being left off 
sufficiently long for the application of other remedies. 
It should be aj)plied lightly but firmly, and should keep 
the lids closeil and at rest without making any pressure 
on the (^y(»ball, unless this should be requireil. It also 
keeps out such extraneous matter as dust, and should be 
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worn until the floor of the ulcer is covered with epithelium, 
which protects it from external irritation. Should the 
ulcer seem disposed to spread rapidly, to become virulent 
in action, and to involve greater destruction of the corneal 
tissue in spite of the faitliful employment of the above- 
mentioned remedies, the measures for checking its progress 
and producing resolution must necessarily be somewhat 
more severe. In the order in which their application will 
probably be foimd most satisfactory they are as follows : 

5. Carettement, The ulcer may be curetted by an in- 
strument specially devised for the purpose, or if this is not 
at hand, it may be done more or less perfectly with a ster- 
ilized probe or stick, on the end of which has been 
wrapped a wisp of aseptic absorbent cotton. The cornea 
is then anaesthetized with a solution of holocaine, this 
remedy being given the preference in corneal disease, as it 
is believed that it does not produce a softening of the 
epithelium, as does cocaine. A drop of a 2 per cent, solu- 
tion of fluorescine is next instilled and the excess washed 
off, thus distinctly mapping the area of ulceration. The 
sides and bottom of the ulcer are next relieved of the 
slough as far as possible. Some surgeons advise the 
dusting of some finely-powdered iodoform upon the ulcer- 
ated area, to be followed by the application of a light 
bandage. This is hardly required, however, except in 
cases of great severity. 

Hydraulic curetting as a method of treatment has 
recently been suggested, and it is carried out by having a 
receptacle containing the antiseptic solution to be employed 
held on a higher level than the eye, and a nozzle, with 
a fine point, connected with the former by means of a 
rubber pipe, to direct the stream for some minutes against 
the ulcer. 

6. Topical Applications of Chemicals. If, after a fair 
trial of the means just described, the ulcer should continue 
to grow worse, it is best to attempt to bring about a healthy 
condition by the application of some one of the chemical 
agents used for the purpose. The ulcer is first curetted. 
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as described, the eye having been holocamized and the 
ulcerated area mapped out wi&i fluorescine, and the chemi- 
cal agent brought into contact with every portion of it by 
means of a wisp of cotton wrapped on a pointed probe or 
stick previously sterilized. For this purpose one of the 
simplest as well as ouo of the best stimulants is the tinc- 
ture of iodine. The stronger agents are solutions of silver 
nitrate (gr. sxx— .5j), pure carbolic acid, bichloride of mer- 
cury (1 : 500), and formaldehyde (1 : 50). In apjilying 
these, care must be taken to touch only the affected 
parts, as an application to the healthy cornea would result 
in au opacity of greater or lesser density ; and as an opacity 
always results from corneal ulceration, except the most 
superficial, it must be our object to keep it as small as 
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1. The Acluat Qtutery. Among the more severe 
remedies at our disposal, when those previously referred 
to fail to check the prc^ess of the ulcer, is the actual 
cautery, and in very few eases does the proi>er use of it 
fail to prevent the further extension of the disease. The 
elaborate cautery outfits of the shops, if they are at liaud, 
may be employed, but a simple as well as most effective 
cautery probe can be made by inserting a piece <)f medium- 
sized platinum wire int^) the so-called ' ' universiU " larj'ngo- 
acope handle. This is brought to red or white heat by 
means of the flame of an alcohol lamp, and the ulcerated 
portion of the cornea quickly touched. During the appli- 
•^tion of the more severe remedies the use of hot fomen- 
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tatioas, cleansing lotions, mydriasis and protection is to 
be continued at proper intervals. 

8. Intranasal Treatment. In those cases having con- 
siderable discharge of mucus or muco-pus from the nares, 
the parts should be cleansed several times a day with a 
mild alkaline solution, such as DobelFs solution (25 per 
cent. ), and followed by the insufflation of some protective 
powder. The following answers the purpose very well : 

9;.— Pulverized camphor 30 grains. 

Pulverized aristol .... ... 10 " 

Pulverized menthol . . • . . 20 " 

Subcarbonate of bismuth 2 drachms. — M. 

If the mucous membrane of the turbinated bones is 
much swollen it may be sprayed with a solution of anti- 
pyrine (gr. x to xxx-Sj) or adrenalin chloride (1-10,000), 
the parts then cleansed with the alkaline solution, and this 
followed by the spray of an oily preparation : 

9;.— Pulverized camphor 30 grains. 

Pulverized menthol 30 " 

Liquid petrolatum 1 ounce. — M. 

A topical application of the compound tincture of ben- 
zoin has also been found of much benefit in these cases. 
If there is any gross lesion, such as a polyp, a spur, septal 
deviation, or adenoid growths, the condition must be 
attended to as early as possible, and 'this also applies to 
any disease of the lacrymal duct or conjunctiva. 

9. Constitutional Treatment. As with disease manifest- 
ing itself in any other part of the body, the constitution 
must be put in the best possible condition. Instead of 
confining patients to a dark room, as a rule, it will be 
better to permit them to pass several hours a day in the 
open air, the eyes being properly protected. Any partic- 
ular diathesis that is present must be especially attended 
to, and in large, progressive ulcers, the system must be 
supported by stimulants and such remedies as quinine and 
strychnine administered. In the beginning it is advisable 
to give a brisk purgative, followed by a saline draught. 
The diet must be digestible and nourishing, all sweets 
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being interdicted. If the pain is severe and continuous 
and not relieved by the means previously suggested, the 
analgesics, or even opiates, are indicated. 

Within the past few years subconjunctival injections of 
certain solutions have been advocated by some surgeons 
in the treatment of corneal ulceration. Bichloride of 
mercury, cyanuret of mercury, and physiological salt solu- 
tions are given the preference. The author has seen but 
little benefit from their use in the treatment of this class 
of cases. 

Treatment of Complications of Corneal Ulcer. If, at any 
time during the treatment of the disease, perforation of 
the cornea is threatened, the application of a firm pressure 
bandage may prevent the accident. If, however, this 
does not suffice, perforation may be anticipated by a para- 
centesis of the cornea. This is performed by means of a 

Fig. 48. 



Paracentesis needle. 



paracentesis needle, the point of selection being about the 
centre of the lower outer quadrant of the cornea, or through 
the floor of the ulcef. The eye having been ansesthetized 
and a speculum having been introduced to separate the 
lids, the knife is entered through the corneal tissue to the 
depth of 1 mm. or 2 mm., and slowly withdrawn to per- 
mit the gradual loss of aqueous humor. A pressure 
bandage is then applied. If p^r/b/*a<io/i should take 
place, however, without any such procedure, and the iris 
become incarcenited in the lips of the wound, an effort 
should be made to replace it with a probe, if it is of recent 
occurrence, followed by a pressure bandage and rest in 
bed. If this cannot be done, or if the prolaj)se is a large 
one and recent, the prolapsed portion should be excised. 
If the prolapse has occurred some days before, it is prob- 
ably better not to excise it. 
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In some severe cases of iilcer with liypopyoQ which do 
hot respond to the usual treatment, it is sometimes neces- 
sary to perform an operation described as Saemiseh'n section. 
This consists in entering a cataract knife through the 
cornea about 1 mm. to the outer side of the ulcerated area, 
passing it directly across the anterior chamber with its 
cutting edge directed forward, and making a counter- 
puncture about 1 mm. beyond the ulcer on the opposite 
Lside, cutting directly forward through the corneal layers. 
i/Ffais evacuates the ]iu8 from the ulcer and the infiltration 
lirom the layers of the cornea, and jH^rmits the escape of 
■ the hypopyou, if tht? hitter is liquid. If it is thickened 




Prolttise of Iris in a perfbraling ulaer. (Uemouis.) 



ind hard, it is necessary to witlidraw it from tlie anterior 
iharaber with a pair of iris forceps. 

Treatment of ResultB of Corneal Ulcer, The opacities 
which follow all ulcerations of the cornea may be some- 
rwhat improved if they are only superficial in character. 
»e by means of yellow oxide of merourj- ointment, 
[-a small piece being placed on the cornea, and the massage 
L^rformed through the lid, sometimes improves the condi- 
"on. This same treatment also promotes the absorption 
E corneal ulceration in the late stage when the irritative 
lymptoms have subsided and the ulcer has become slug- 
Galvanism has alnt} been reconmieuded for tlie 
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removal of corneal scars, but the author has not seen any 
improvement follow its use. If the ulceration has been 
followed by perforation and the formation of anterior 
synechia, the latter may sometimes be divided, if small, 
by means of Lang's operation. This consists in entering 
a very small knife, devised by Mr. Lang for the purpose, 
near the periphery of the cornea opposite to the synechia 
to be divided, and by passing it across the anterior cham- 
ber and using the point of entrance through the cornea 
as a fulcrum, the synechia is divided as close to its attach- 
ment in the scar as possible. In those cases in which the 
dense leucomatous area lies in the centre of the cornea, 
blocking out visual acuity, the latter may be improved by 
means of an optical iridectomy. Before this operation is 
attempted, the pupil should be dilated and the improve- 
ment in vision noted. The iridectomy should be made 
behind the clearest available portion of the cornea, but, 
other things being equal, the artificial pupil should be 
placed downward and inward. 

Fig. 50. 



Tattooing needle. 

Tattooing the corneal scar is occasionally practiced for 
cosmetic purposes. The eye is first anaesthetized, and 
some India ink, which has been made into a paste with 
water, is placed over the area to be tattooed and pricked 
into the corneal scar-substance with a needle devised for 
this purpose. The pricks should be made obliquely, 
and the cornea washed from time to time so that the 
effect of tlie tattooing may be noted. As soon as any 
ciliary irritation manifests itself the operation should be 
stopped for the time being, atropine instilled, and repeated 
at some future time. In a large scar two or three sittings 
are necessary to produce the best results. 

If the formation of a corneal staphyloma follows corneal 
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ulceration, its further progress can be prevented by the 
application of a pressure bandage. If, however, the 
staphyloma becomes sufficiently large to prevent proper 
closure of the lids, some operation for the removal of the 
protruding portion, or even enucleation, or evisceration, 
of the eyeball may become necessary. 

Herpetic Keratitis. This frequently occurs in con- 
jimction with herpetic inflammation of the lids, and also 
occasionally follows an attack of pneumonia or some attack 
of catarrhal inflammation of the respiratory tract, but may 
be seen when such inflammation is not present. It begins 
with the appearance of numerous small vesicles on the 
cornea which, in a short time, coalesce and form super- 
ficial linear ulcers of considerable length. There is much 
pain, photophobia, and lacrymation. The disease is of 
infrequent occurrence under the twentieth year of age. In 
some cases the tension of the eyeball is reduced. 

Treatment. The disease should be treated locally by 
cleansing lotions, the use of atropine and yellow oxide of 
mercury ointment. Sometimes the latter may be com- 
bined, as in the following : 

^. — Sulphate of atropine 5^ grain. 

White petrolatum 1 drachm.— M. 

If there is much pain, hot fomentations and occasional 
instillations of a 1 per cent, solution of holocaine may be 
employed. The eye should either be bandaged or covered 
by a shade or smoked glasses. The constitutional treat- 
ment should be administered as in herpetic inflammations 
elsewhere. 

Bullous Keratitis. This is a chronic inflammation of 
the cornea in which one or more bullae appear. There is 
usually considerable pain, photophobia, and lacrymation. 
After a bulla has ruptured there results a large ulcer with 
an infiltrated base. The bullae are apt to recur again and 
again, and the condition is usually found in eyes in which 
the nutrition has been lowered by previous disease, as in 
chronic iridocyclitis or glaucoma. It is also seen after 
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extensive corneal abrasions. The condition is supposed 
to be due to oedema of the deeper epithelial cells. 

Treatment. The elevated portion of each bulla may be 
cut off with a small pair of scissors, and the base stimu- 
lated by local applications of a weak solution of nitrate of 
silver, or the tincture of iodine. Hot fomentations, fol- 
lowed by the instillation of atropine will, as a rule, assist 
materially in controlling the pain. If this fails, some one 
of the coal-tar derivatives, or even a hypodermic injection 
of morphine may be required. Some cases do better with 
the eye lightly bandaged. If the vision of the eye is 
entirely destroyed, and there is constant repetition of the 
attacks, enuclealion, or one of its substitutes, may be 
required. 

Vascular Keratitis. Vascular keratitis, or pannus, 
is a condition of the cornea which usually accompanies 
trachoma, and is the result of friction on the cornea by 
the roughened lids, the vascularity affecting the superficial 
layers of the cornea. Vessels appear advancing from the 
periphery and pass just beneath the epithelium, rendering 
it uneven. These increase rapidly in number, and may 
eventually form a red, flesh-like surface over the eutire 
cornea. Vision is impaired, and in some cases almost 
abolished, and frequently the vascularity disappears upon 
the application of treatment to the roughened lids. In 
some cases no trace of the previous vascularity remains, 
but in the majority vision is more or less permanently 
impaired. 

Treatment. The cause which is producing the vascu- 
larity must be removed, and if this is done, in most cases 
it will suffice to bring about a cure. In severe cases an 
operation which has for its object the destruction of the 
vessels which supply blood to the cornea may be per- 
formed. The operation is peritomyy and consists in dis- 
secting up a narrow strip of the conjimctiva and subcon- 
junctival tissue about the whole circumference of the 
cornea if the bloodvessels come from all sides. If the 
paniius occupies a portion of the cornea only, the dissec- 
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tion of the strip may be confined to that portion of tlie 
conjunctiva from which the vessels are derived. The 
width of the strip should be from 2 to 5 mm. Instead of 
dissection, the galvano-cautery may be employed for the 
same purpose. A narrow electrode may be passed entirely 
around the cornea, or around a portion of it, as required, 
burning sufficiently deep to destroy all vessels that pass 
to the corneal surface. These operations materially aid 
in clearing up dense vascularity of the cornea. Some 
surgeons have advocated the direct application of a sul- 
phate of copper crystal to the corneal surface. Atropine, 
cleansing lotions, and hot fomentations are of benefit, as 
in other corneal affections. (See also Treatment of Granu- 
lar Conjunctivitis.) 

Keratitis e Lagophthalmo. This is a variety of corneal 
inflammation which is brought about by continuous ex- 
posure of the cornea from some cause, resulting in desic- 
cation and denudation of the epithelium, and followed by 
the entrance of micro-organisms. It has been seen in 
paralysis of the orbicularis palpebrarum, in excessive 
exophthalmos, and after traumatism of the lids resulting 
in exposure of the cornea. 

Treatment. The cause should be removed by operation, 
if possible. If this cannot be done, the eye must be pro- 
tected by a bandage from all irritating influences, as dust, 
wind, smoke, etc. If the cornea becomes ulcerated, the 
treatment of corneal ulcers is indicated. 

Xerotic Keratitis (Keratomalacia) is a term applied 
to a variety of keratitis observed in poorly-nourished indi- 
viduals, especially infants and children after some acute 
or chronic wasting disease. There is considerable dry- 
ness of the conjunctiva, and the surface of the epithe- 
lium becomes flaky and peels off. There may be a mar- 
ginal ulcer with tendency to perforation, or the whole 
cornea may assume a yellowish appearance, due to dis- 
integration of its tissue. Occasionally the cornea is 
destroyed very rapidly, but, as a rule, several days are 
required for this process. There is very little pain. 

9 
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Various micro-organisms have been found during the 
progress of the disease, but it has not been definitely ascer- 
tained that any one is the specific cause. That which is 
most frequently seen is the pseudodlphtheritic, or xerotic 
bacillus. 

Treatment. The nutrition should be improved, if possi- 
ble, and the application of hot fomentations and cleansing 
lotions may be tried. 

Neuroparaljrtic Keratitis is a variety of corneal in- 
flammation which is observed after disease or injury of the 
ophthalmic branch of the fifth nerve, or its nuclei. For 
example, it follows disease of the Gasserian ganglion, or 
its removal for trifacial neuralgia, and is partly trophic 
and partly traumatic in character. Ulceration frequently 
occurs, but is usually relieved if the cornea is guarded 
from infection. The cornea is deprived of its sensa- 
tion, and there is usually other evidence of disease of the 
nerve. 

Treatment. The treatment consists in proper protection 
of the eye after operation or injury, or as soon as the 
disease manifests itself, by the application of a protective 
bandage, BuUer's shield, or by suturing together the lid 
margins. For ulceration, in addition to careful protec- 
tion, the instillation of atropine, together with the use of 
a cleansing lotion and hot fomentations, will usually 
suffice. After traumatism producing this condition, the 
cornea must be protected for several weeks. 

Filamentous Keratitis is a very rare condition, in 
which there is a development of small filaments of tissue 
from wounds or blebs on the cornea. These filaments are 
frequently twisted and have bulbous extremities. They 
sometimes rapidly disappear, but may persist for some 
time, or return after removal. 

Treatment. The treatment is directed to the condition 
which gives rise to them. 
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Interstitial Keratitis | Parenchymatous, Strumous, 
Syphilitic, Inherited, Diffuse Interstitial Keratitis}. 
This is a condition in wiiicli iIktc i,-. :iii iiilllirMrinii of the 
deep layers of tiie cornea \vitli mii.iII ivlls, |irncliiciii^ more 
s marked oiiacity of tliu uufiiu;i, (isimlly witliuiil the 

tduction of pus, hnt always with stiperliciiil or deep 

sculari/.atton. 




^^^k Sjmpto 

^^^■^ marke 
^^^ unpaired, 



At first there is slight pain, accompanied 
marked photophobia. In a few days vision becomes 
unpaired, and there is noted slight ciliary congestion and 
lacrymatiou. If tlie cornea is examined with a magnifying- 
glass, a faint cloudiness may be detected in its substance, 
usually near the centre, but occasionally near the margin- 
cloudiness increases gradually, remaining of a whitish 
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tint iu the mild cases, but becomiog more dense and some- 
what yellowish in die severe cases, ExaminatioQ with 
a magnifying glass shows tliat the cloudiness is com- 
posed of numerous spots scattered through the corneal 
substance, and that the cornea is traversed by numerous 




minute bloodvessels. In some cafws the vascularity is 
sufficiently marked to produce the so-called salmon pafch&t 
of the cornea, as described by Hutchinson. The cloudi- 
ness gradually spreads imtil tlie whole cornea becomes 
involved, with the exception, perhaps, of a narrow rim 
at the margm. There is great irritability, photophobia, 
and lacrymation, and a marked tendency to iritis and 




Venels in latentltlal kemtitli. (Neltleabip.} 

iridocyclitis as complications. After a i)eriod of time, 
varying from a few weeks to many months, the cornea 
begins to clear, usually in the reverse order from which it 
became opaque. Some opacity almost always remains, 
though in some cases it may be very slight. Many years 
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after an attack minute bloodvessels can be detected in tbe 
cornea with the aid of a magnifying glass. The disease 
J8 very slow in its course, requiring from six to eighteen 
imonths, and, as a rule, both eyes are affected. It may 
that the second eye becomes affected shortly after the 
first, or not until the latter liaa very nearly, or entirely, 
become clear. 

Causes. The origin of the disease in most iostanoes is 
due to inherited syphilis. In most of tiiese cases there 
are usually present other couditiona which assist in deter- 
mining tlie cause, audi as a sunken bridge of the nose, 
,-eears at the angles of the moutli, dwarfed stature, oldish 
l.'Sppearance of the patient, and tlie so-called Hutehinson'a 






re or mbi^riI€ds}phiJls 



feeiA., The upper hicisors are generalh those most af- 
fected. They arc narrow, placed apart from each other, 
round, peg-shaped, and notched at their cvtremities. 
Often the teeth decay early in life, and stumps only 
remain. There may be eolargement of the cervical and 
Bubmaxillary lymphatic glands. The affection is most 
frequently observed in childhood lietween the ages of eight 
and fifteen years, but has been obsei*ved at birth and as 
late as the thirtj'-fiftli year. In most instances it i-. due 
to inherited sj-philis (70 per cent ), but is occa'-iundll\ seen 
as the result of acquired syphilis It mav also be caused 
by scrofula, rheumatism, rachitis, and depressed nutrition 

nent. The treatment is both local and general. 

il treatment conaiats in tbe use of ati opine to pre- 
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vent iritis mid ia the applicatlou of hot fonientations to 
allay the pain and promote the absorption of the conteal 
infiltration. The eyes must be protected from bright i 
light by means of sniokwl glasses, and in severe cases the 
room in which the patient sits should be kept moderately 
darkened. If the infliimmatorv condition is marked, or 
if there should be tenderness in the ciliary region, one or 
two Swedish leeches should be applied to the temple. The 
cause should be ascertaineil and removed. In most in- 
stances a long-continued course of mercury and 'of iodide 
of potash \vill probably be required. The moat satisfac- 
tory form of administering the mercury is by inimctiona, 
one-half drachm, or a drachm, being rubbed into the skin . 




twice a day. Symptoms nf ptyalism should be watched 
for, and upon their appearance the remedy must be dia- < 
continued and a mouth wash of chlorate of potaBsium 
given. The administration of cod-liver oil, syrup of the | 
iodide of iron, quinine and arsenic, are called for, accoiding I 
to the condition present. Nourishing food, exercise, fre- | 
quent bathing, and hygienic surroundings will materially i 
assist in the treatment. In the late stage, after the sub- j 
sidence of tlie acute iuflanimatory symptoms, massage of j 
the cornea with an ointment of the yellow oxide of 1 
mercury, or suiiconjimctival injections of physiologied ^ 
saline solution, will assist in the clearing of the corneal J 
opacity. 

Punctate Keratitis is, as a rule, secondary to diaeaee j 
of siinie portion of the uveal tract, and is cliaracterized by 1 
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the appearance of a number of opaque dots on the pos- 
terior surface of the cornea, which are arranged in the 
shape of a triangle, its apex toward the centre and its 
base toward the periphery of the cornea. The name 
Descemetitis has also been given to this affection. It is 
most frequently seen in young subjects, and is often 
syphilitic in origin. 

Treatment. The treatment consists in the removal of the 
cause and the employment of atropine, the eye being care- 
fully watched from day to day to see that the intraocular 
tension does not rise. Occasionally it is necessary at a 
subsequent period to perform an iridectomy to check the 
iritis, or for optical purposes. 

Superficial Keratitis is a disease probably somewhat 
similar to herpetic corneal inflammation, and has been 
described under many names, such as central and sub- 
epithelial keratitis, herpes of the cornea, etc. It usually 
begins with the symptoms of acute conjunctivitis. In a 
few days there appear numerous small, gray spots in the 
superficial corneal layers, probably below Bowman's mem- 
brane, the overlying cornea being slightly hazy and the 
epithelium slightly elevated. There may also be numerous 
fine lines noted between the spots. The affection is of 
long duration, occasionally lasting for many months. 

Treatment. The treatment consists in relieving the 
conjunctival irritation by mild antiseptic and astringent 
lotions, to be followed by the use of an ointment of the 
yellow oxide of mercury. Full doses of quinine and the 
application of a galvanic current along the region of the 
supraorbital nerve have been recommended. Treatment 
should also be directed to the mucous membrane of the 
nasopharynx. 

Riband-like Keratitis (Trophic Keratitis). A trans- 
verse calcareous film is occasionally found in that portion 
of the cornea which is most exposed, and consists of a 
transverse opacity, subepithelial in character, which can 
be removed, and which is composed of lime salts. It 
occurs in elderly people, is usually symmetrical, tends to 



136 DISEASES OF THE EYE. 

progress, but does not spread beyond the cornea. Gout 
and a uric acid diathesis have been suggested as causes. 

Another variety of the disease consists of a transverse 
band, or opacity, extending across the cornea of eyes which 
have become blind from previous disease. It is less sharply 
defined, however, and the opacity is roughened, whereas 
in the other variety it is smooth. It is usually seen in 
the lower third of the cornea of eyes with impaired nutri- 
tion, and is considered trophic in its nature. 

Treatment. The treatment consists in the use of cleans- 
ing lotions, and, in the first variety, of the removal of the 
anterior epithelimn and the scraping away of the cal- 
careous film so as to obtain a transparent area, if this is 
possible. An optical iridectomy may be required. 

Sclerosing Keratitis is a name given to a form of 
opacity of the cornea which is associated with prolonged 
attacks of scleritis and iridochoroiditis. It may begin as 
a triangular, whitish patch, with its base on the sclera 
and its apex toward the centre of the cornea, and is inter- 
stitial in character, the epithelium, as a rule, not being 
changed. If it follows a prolonged inflammation of the 
uveal tract, the opacity may extend as a band wholly or 
partially around the corneal circumference. 

Treatment. The application of the galvano-cautery to 
the base of the lesion has been suggested, but treatment 
is of little avail. 

Profound Keratitis is a variety of deep-seated corneal 
inflammation found in adults, consisting of a grayish cen- 
tral corneal opacity, accompanied by symptoms of irritation. 
As a rule, the opacity becomes absorbed in a few weeks. 

Treatment. The treatment required is that of interstitial 
keratitis. 

Arcus Senilis consists of an opacity about a millimetre 
in width, which is usually seen near the margin of the 
cornea in elder people. It may pass entirely aroundly 
the cornea, or around a i)oi*tion only, and there remains 
a narrow strij) of clear cornea between it and the sclera. 
Occasionally it is observed in comparatively yoimg sub- 
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jects. It is due to a colloid degeneration of the superficial 
layers of the cornea, and an incbion heals as readily as in 
normal tissue. 

Fio. 58. 




Oorneal Opacities due to Deposits. Opacities of the 
cornea are occasionally observed due to meialliG and dialky 
deposits. The former are most frequently those of car- 
bonate of lead, which forms a white, densely opaque ma^. 
It results from the employment of solutions of acetate of 
lead in an eye in which a corneal ulcer is present. A 
deposit of chloride of silver is sometimes produced as a 
result of the use of strong solutions of nitrate of silver in 
the treatment of oorneal ulcers, followed by the instillation 
of solutions of mercuric chloride. In some of the cases 
of chronic superficial keratitis met with in trachoma, 
chalky deposits are found. 

Treatment. The treatment consists of removal, if pos- 
sible. 

Bloodatalning of the Cornea. Bloodstaining of the 
cornea is most frequently seen after an injury, accom- 
panied by hemorrhage in the anterior chamber. The cornea 
presents a brownish or rust-colored appearance, with the 
exception of a narrow strip at (he margin. The condition 
looks not imlike the dislocation of an amber-colored lens 
into the anterior chamber. The discoloration is produced 
by numerous granules of htematoidin which have become 
deposited in the corneal tissue proper. At least two years 
are required for the disappearance of the oi)acity. 

Keiratoconus (Conical Cornea) consists of a bulging 
fonvard of the central portion of the cornea, forming a c<ine, 
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the base of which corresponds to the periphery, the apex to 
the centre of the cornea. The coae is transparent, and 
a high degree of myopia in the centre of the cornea is 
produced by this condition. It is probably due to a 
combination of causes, such as increased intraocular 
tension, weakness of the centre of the cornea, and' n»al- 
nutrition. 

Diagnosis. It may be diagnosed by direct inspection, 
or by examination with the ophthalmoscope. During this 
examination a very well-defined shadow passes over the 




apex of the cone. It may also l)e noted by tlie examina- 
tion of the corneal reflex. 

Treatment. On account of tlie very imperfect shape of 
the cornea vision is indistinct, and it is difficult to give 
glasses that will he of much benefit to the patient. Occa- 
sionally, however, some portion of the coniea may be dis- 
covered through which tlie patient can obtain sufficient 
vision, or it may be that the wearing of a correcting lens 
which is entirely opaque, with tlie exception of a minute 
central portion, will improve ihe vision. In refracting 
the eye of such a case it is best to employ a weak solution 
of eserine (gr. J-.^j) for some time before attempting to 
correct the refractive error 
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Operative Treatment, Various operations have been 
devised to improve the condition. An operation which 
has given beneficial results consists in the removal of a 
small circular piece of corneal tissue from the apex of the 
cone by the use of a small trephine. After the piece has 
been removed, the cornea heals with a small central cica- 
trix, and the conical curve is much reduced. Another 
operation is to excise an oval piece of the cornea at 
the apex. Other operators have advised the use of the 
galvano-cautery in cauterizing the apex of the cone, which 
has been followed by improvement of the visual acuity. 
Repeated paracentesis of the cornea, or even a small 
iridectomy for optical purposes, have also been advised. 

Tumors of the Cornea. Corneal tumors are exceed- 
ingly rare, but occasionally epithelioma, sarcoma, and 
dermoid tumors are observed. The variety of epithelioma 
resembles closely that which is seen in other parts of the 
body. When sarcoma is found it is usually subsequent 
to sarcoma in other parts of the eye or adjacent tissues. 
Dermoid tumors are congenital in origin and present the 
ordinary tissues of dermoid tumors in other parts of the 
body. Fibroma and papilloma have also been recorded. 

Treatment. The treatment consists of complete excision, 
if practicable, and in cases of epithelioma it is advisable, 
in addition, to cauterize the base of the tumor. 

Congenital Anomalies. Congenital anomalies of the 
cornea are rare, but the following defects have been 
observed : Dermoid tumors which, when present, are 
usually situated in the corneo-scleral margin, and are 
sometimes seen in conjunction with some other deformity 
of the eye; congenital opacities, which may be due to 
intra-uterine inflammation or to arrested development; 
microphthalmos, or that condition in which the eye remains 
in an undeveloped state, all the diameters of the cornea 
being reduced. In sclerophthalmia there is an imperfect 
boundarj" between the cornea and tlie sclera, the latter 
encroaching on the former, so that only a portion of the 
cornea remains clear. 



CHAPTEK VI. 

DISEASES OF THE SCLEfeA. 

Episcleritis is an inflammation occurring in the anterior 
segment of the sclera, affecting the episcleral tissue. 

Symptoms. There is a deep congestion of the affected 
part, which presents a dark red appearance just beneath 
the conjunctiva, and over which tlie conjunctiva, with its 
vessels, can be moved by making slight pressure through 
the eyelid. The conjunctiva becomes involved to a certain 
extent, and there is present a small nodule beneath the 
surface, which, as a rule, appears in the ciliary region on 
the temporal side of the cornea. There may, however, 
be a number of nodules, and they may occur at any por- 
tion of the ciliary zone. The affection is very slow in its 
progress, and often extends into the deeper portions of 
the sclerotic coat. There is a marked tendency to travel 
around the cornea, affecting at intervals the whole of the 
anterior segment of tlie globe. It is not infrequent to 
observe a new patch develop as a former patch is disap- 
pearing. It is occasionally associated with a chronic 
form of keratitis, and is also complicated in some cases by 
inflammation of the iris, ciliary body, and anterior seg- 
ment of the choroid. It is then known as anterior uveitis. 

Causes. The condition is most frequently observed in 
gouty and rheumatic individuals, and occurs more fre- 
quently in the female sex than in the male, although 
according to some authors the reverse is true. It is often- 
times noticed about the time of the appearance of men- 
struation. It is more frequently seen in adults, and 
anaemia and syjihilis are undoubtedly pre<lisposing causes. 

Treatment. Local treatment alone is seldom sufficient. 
Hot applications may be employed with Ixjnefit. Pain 
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may be relieved and the tendency to iritis removed by 
the instillation of atropine. If the pain is intense and 
unrelieved by these means, a few drops, at frequent inter- 
vals, of a solution of holocaine may be employed. Weak 
solutions of eserine (gr. ^ to J-5j.) sometimes assist in 
relieving the condition. In certain cases subconjunctival 
injections of a few drops of the physiological salt solution, 
repeated on alternate days, produce rapid improvement. 
In the chronic cases massage with ointment of the yellow 
oxide of mercury, or even curettement, or the application 
of the actual cautery to the nodule, has been employed. 

The coiiHtitutional treatment consists in the administra- 
tion of remedies for the gouty or rheumatic condition. 
Large doses of salicylate of sodium or iodide of potassium 
are called for, and diaphoresis by means of Turkish baths, 
or hypodermic injections of hydrochlorate of pilocarpine 
will be found of use in some cases. Frequently, the con- 
dition appearing in females does not disappear until after 
any existing menstrual or uterine disorder is corrected. 
Errors of refraction or abnormal conditions of the external 
ocular muscles should be removed, and the eyes must be 
protected from strong light by the use of smoked glasses. 

Scleritis is an inflammation of the sclera which appears 
m the form of a bluish-red injection occupying most of the 
exposed portion of the scleral membrane. There is marked 
pain and tenderness over the ciliary region, the former 
being intense and most severe at night. The tenderness 
is marked on pressure, and is oftentimes associated with 
increase of the intraocular tension, which may result in 
glaucoma. The disease begins with vascularity of the 
conjunctival and episcleral vessels, which may be in cir- 
cumscribed patches, as in episcleritis, but the inflammation 
soon becomes general. There is lacrymation, photophobia, 
and occasionally slight discharge, together with some dimi- 
nution of the visual acuity. The principal difference 
bet\veen the superficial and deep forms of inflammation of 
the sclera is a decided tendency of the latter to affect 
other portions of the eye, giving rise to serious complica- 
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tions. In severe cases, after prolonged attacks, the sclera 
may become so thin as to permit the formation of a 
staphyloma. The course of the disease is chronic, botli 
eyes are usually affected, and the iris, ciliary body, cho- 
roid, vitreous, or cornea may take part in the inflamma- 
tory process. 

Causes. Exposure to cold, rheumatism, gout, scrofula, 
syphilis, and disturbances of menstruation are instru- 
mental in the production of this disease. Occasionally a 
form of sclerokeratitis is met with in young and middle- 
aged subjects with depressed nutrition, in which no definite 
cause can be found. 

Treatment. The treatment of scleritis is largely similar 
to that of episcleritis. Locally, atropine, hot compresses, 
holocaine, and in some cases a weak solution of eserine 
will be found most satisfactory. The latter must not be 
employed if the iris or ciliary body is involved. If the 
congestion is marked, one or two Swedish leeches applied 
to the temple, or bleeding by means of the artificial leech, 
is of benefit. In rheumatic cases the administration of 
salicylate of sodium, salicine, aspirine, and iodide of potiis- 
siuni, produces the best results; in f/oufi/ cases, proper 
diet, some form of colchicum, iodides, and min(»ral waters ; 
in scrofalous cases, cod-liver oil and synip of the iodide 
of iron ; and in syphilitic cases, some form of mercury, in 
addition to tlie iodides, will be found the most effective 
treatment. 

Transient Episcleral Congestion is a name which has 

been given to a sudden, and at times intense, hypencmia 
of the sclera and overlying conjunctiva, which lasts from 
a few hours to a few days. Fuchs describes it under the 
name episcleritis periodica fugax. Some time Ix^foro 
Fuchs' description, however, it was tenned by Swan M. 
Burnett vasomotor dilatation of the vessels. It is probable 
that the hot eye of Hutchinson is similar in character. 
The affection is liable to recur for years, is usually pain- 
ful, and is accompanied by photophobia and lacrvmation. 
It is rarely attended with any danger to vision. 
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Treatment. The treatment consists in the application 
of dry heat for the relief of the pain, together with instilla- 
tions of holocaine or cocaine if required. Any existing 
diatheses must be removed. Occasionally a change of 
climate is the best means of obtaining permanent relief. 

Staphyloma of the Sclera sometimes results from a 
weakening of the scleral coat by injury, scleritis, gumma 
of the ciliary body, or choroiditis. It is termed, accord- 
ing to its location, a ciliary, equatorial, or posterior sta- 
phyloma. 

Treatment. Nothing can be done in the way of treat- 
ment except the removal of the causes which produce the 
thinning and bulging of the scleral coat. If the intra- 
ocular tension is increased, an iridectomy ; if the eye is 
useless and so large that there is difficulty in closing the 
eyelids, enucleation or evisceration becomes necessary. 

Tumors of the Sclera are of exceedingly infrequent 
occurrence, but fibroma, sarcoma, eyichondroma, and 
osteomxi have been described. The benign growths should 
be removed, if this can be done without injury to the eye- 
ball ; the malignant growths must be removed, even if the 
eyeball has to be sacrificed. 

Melanosis of the Sclera is a term which has been 
given to the appearance of a few dark spots. They are 
frequently congenital, but have also been observed in 
Addison's disease. 



CHAPTER VII. 

DISEA.SES OF THE IRIS AND CILIARY BODY: 
SYMPATHETIC IRRITATION AND SYMPA- 
THETIC INFLAMMATION. 

DISEASES OF THE IBIS. 

Hyperaemia of the Iris Ls, perhaps, more a symptom 
than a disease of the iris itself, and is fomid in association 
with many acute affections of the eye, as purulent conjunc- 
tivitis, keratitis, scleritis, etc., and may be the beginning 
of a true inflammation of the iris. It may be recognized 
by slight discoloration, by sluggish contraction of the 
pupil and by moderate pericorneal injection. 

Treatment. It should be treated by removing the cause 
which gives rise to the hypersemia and by the instillation 
of some mydriatic for a short time. 

Iritis is a term which has been given to various types 
of inflammation of the iris, all of which have more or less 
symptoms in common. 

Ssrmptoms. The symptoms of iritis may be divided into 
two classes, objective and subjective. The objective 
symptoms are change in the color of the iris, together with 
irregularities of its surface, the latter being due to local 
swellings or to exudate. Pericorneal injection as a fine 
pinkish zone surrounding the cornea is also observed, due 
to congestion of the non-perforating branches of the ciliary 
vessels. The pupil is contracted, and its reaction to light 
or to the mydriatics is abolished or impaired. Posterior 
si/nechice are present on account of inflammatory attach- 
ments between the iris and the capsule of the lens (Fig. 
60). When a pupil is found to be sluggish in its reaction 
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t\w. presence of syuecJiise may be promjrtly iinetrfaiiiwl liv 
the iustiilatioD uf a mydriatic which will prDduce irregu- 




[ lar dilatation of the pupil {Fig. 61). These attach- 
I tneiits may be one or many, and may vary greatly in size. 




B^nechla!, (Jaeger 



■ (See Plate V., Fig. 1.) If the whulu pupillary border of 
fthe iris is attached to the capsule of the leus it is uaiially 
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known as annular synechia. The cornea is more or less 
hazy in all varieties of iritis, as can be determined by ex- 
amination with a strong magnifying glass, but the hazi- 
ness is especially marked in that variety of iritis to which 
the name of serous has been given. This haziness is more 
or less due to deposits upon Descemet's membrane or to 
infiltrations in the corneal substance. The aqueous humor 
may be turbid, owing to the presence of pus, blood, or 
exudate. 

The subjective symptoms consist of painy which may 
sometimes be located within the eye, or may aflfect the 
brow and temple. It is very severe, and frequently of a 
throbbing character, and is usually worse at night. There 
is some disturbance of vision, which is produced by the 
existing cloudiness of the media and is, therefore, worse 
when the disease has extended to the deeper structures of 
the eye. There may be some tenderness of the eyeball 
under pressure, and j)^^^^P^^^^ ^^^ lacrymation may 
accompany the other symptoms. 

Varieties. Pathologically, we have three varieties of 
iritis, viz., plastic, serous, and parenchyma tons. 

Plastic irituH derives its name from a tendency which it 
possesses to produce adhesions between the iris and the 
capsule of the lens, and of forming an occlusion of the 
pupil. It may run a subacute or a chronic course, and is 
the most common form of iritis. Occasionally not only 
is the pupillary space filled, but there is deposited in the 
anterior chamber an exudate which consists of plasma of 
the blood and which coagulates when it comes in contact 
^vith the aqueous, and fills the whole anterior chamber 
with a spongy mass. This condition is known i\9> fibrinous 
or spongy iritis. 

Serous iritis is a form of iritis which the older writers 
called desC'€metitis, but which, in fact, has nothing to do 
with inflammations of Desceniet^s membrane. It has 
received its name from the fact that the exudate from the 
iris is serous in character. There are also some deposits 
of a fibrous nature on the posterior surface of the cornea. 
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which form in small dots in the shape of a pyramid, with 
the base at the lower part of the cornea and the apex 
near the centre. It is supposed to assume this shape 
because the direction of the intraocular fluids is through 
the pupil toward the angle of the anterior chamber, the 
fibrinous deposits falling, to a certain exteut, on account 
of gravity. The aqueous humor is turbid, and vision is 
usually greatly impaired. There are posterior synechise, 
and the pain accompanying this form of iritis may be 
comparatively mild, or very severe. There is a marked 
tendency to increase of the intraocular tension and the 
production of secondary glaucoma. The disease is more 
common in women than in men, and is sometimes observed 
to accompany menstrual and pelvic disorders. It may 
occur as a rheumatic or a syphilitic iritis, the name having 
reference purely to the form of exudate observed. 

Parenchymatous iritis is an inflammation of the deeper 
structures or of the parenchyma of the iris. The swell- 
ing may be extensive, occupying the whole of the iris, 
or it may be circumscribed and look as if there were 
several nodules in the iris tissue. The exudate into the 
substance of the iris may become purulent, accompanied 
by closure of the pupillary space and the fortnation of 
hypopyon, a condition known as suppurative iritis. 

Etiologically, we also have many varieties of iritis, 
among which are the following : 

Syphilitic iritis is any form of iritis which has syphilis 
as its cause. It may appear in the plastic, serous, or 
parenchymatous form. It is sometimes very difficult to 
determine the cause of iritis, particularly of the syphilitic 
variety, and it becomes necessary, in the absence of a 
history of syphilis, gout, or rheumatism, to determine the 
diagnosis by the employment of antisyphilitic remedies. It 
is impossible after making an examination of a plastic or 
serous iritis to state that the cause was syphilis. There is 
one form of syphilitic iritis, however, which is pathog- 
nomonic ; tliis is the so-called gummatous iritis (see Plate 
v., Fig. 9), of which tw"© forms are described. The first., 
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referred to by some authors as ileitis papulosa, consists in 
the formation of nodules in the substance of the iris tissue, 
which are at first small, and may appear in the inner zone 
of the iris in the neighborhood of the margin of the pupil, 
at the ciliary border, or in between the two. The nodules 
may be multiple or single, and may also be small, or cover 
a considerable surface of the iris. They are usually of a 
dusky red color, crossed by small vessels, and slightly ele- 
vated above the surface of the iris. This form is found 
in the secondary stage of syphilis, and is not common. 
A true gumma of the iris is of large size, becomes some- 
what pale at its apex, and is found in the gunmiatous 
stage of syphilis. 

There is but one form of iritis that might be confounded 
with the gummatous form occurring in syphilis, and that 
is tabercular iritis. This variety of iritis, however, is 
subacute. The tubercular elevations do not appear first 
at the margin of the pupil, are not so red, and are not 
accompanied with such marked congestion of the iris. In 
the syphilitic form the perivascular injection is xary pro- 
nounced; in the tuberculous form it is very slight. 
Syphilitic iritis is usually accompanied with very great 
pain, which is worse at night. 

According to different authorities, from about 0.5 to 
5. 5 per cent, of all cases of syphilis are affected with iritis 
during the course of the disease; in from 30 to 60 per 
cent., however, of all cases of iritis, syphilis is found to 
be the cause. 

liheumatic and gouty iHtis is any form of iritis whicjh 
has rheumatism or gout as its caiLse. It may occur either 
in the plastic or serous form, though the former is the 
more frequent. It is more frequently seen in mi^ii than 
in women, and, as a nde, one eye is affected; the se(*ond 
eye, however, becomes affected at a later peritnl. lie- 
lapses are very apt to occur, so much so that the name 
recurrent iritis has been given to some varieties. Theix* 
is a form of iritis, usually rheumatic in character, to 
which the name quid iritis hiis been given, in which there 
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is no pain or ciliary congestion, the principal symptom 
being a gradual diminution of visual acuity. It is to be 
borne in mind, however, that this affection may also be 
produced by syphilis. 

Diabetie Iritis. Patients who are affected with diabetes 
occasionally develop a plastic iritis either following an 
operation or independent of any traumatism. It is usually 
complicated with hemorrhage into the anterior chamber, 
and is very stubborn in character. 

Gonorrhceal iritis is a form of iritis usually of a plastic 
character, which comes on some time after the gonorrhceal 
attack, an inflammation of one of the joints having inter- 
vened. It is accompanied by severe pain and the ordinary 
symptoms of iritis. 

Infectious disease iritis is sometimes found in associa- 
tion with various diseases, as recurrent fever, pneumonia, 
cerebro-spinal meningitis, influenza, typhoid fever, etc. 

Secondary iritu is that variety which appears as a con- 
sequence of a pre-existing disease of the eye. It is seen, 
for example, to accompany disease of the cornea or scle- 
ritis. 

Traumatic imtln results from an injury, which may be 
accidental or produced by an operation. 

Idiopathic iritis is that variety in which no injury or 
disease o^n be found as a cause. It is usually confined to 
one eye. 

Chronic iritis is a variety of iritis which assumes a 
chronic course. There are no additional symptoms 
which do not appear in acute iritis, but these symp- 
toms are ordinarily modified by the chronic course of the 
disease. 

Diagnosis. The two diseases most frequently mistaken 
for acute iritis are acute catarrhal conjunctivitis and acute 
injianwiatory glaiicoma. The differentiation from the 
latter will be taken up in the discussion of that disease. 
The following table will assist in the differentiation from 
conjunctivitis : 
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Acute Iritis. Acdte Conjunctivitis. 

1. Conjunctival injection most marked 1. Conjunctival injection least marked 

near the cornea, near the cornea. 

2. Cornea more or less hazy ; markedly 2. Cornea clear. 

so in serous iritis. 

3. Contracted pupil with posterior syne- 3. Pupil normal. 

chi». 

4. Iris discolored and the surface irregu- 4. Iris unaflfected. 

lar. 

5. Aqueous humor frequently turbid. 5 Aqueous humor unaffected. 

6. Conjunctiva usually translucent. 6. Conjunctiva opaque. 

7. Some tenderness upon pressure. 7. Tenderness not marked. 

8. Severe pain, worse at night, referred 8. Very little pain, and. If present, re- 

to the brow or temple. ferred to the eye itself. 

9. Dimness of vision. 9. Vision not affected. 

Acute iritis may be differentiated from interstitial kera- 
titis by the character of the corneal haze, the course of the 
affection, and the accompanying stigmata, wliich are 
usually found in the latter disease. 

Prognosis. This depends upon the severity of the dis- 
ease, the cause, the presence of complications, and the 
treatment. If the syncchise are few and treatment is 
begun early, it is probable that the attack will be short. 
Syphilitic cases clear up very well, as a rule, unless tlie 
deeper structures of the eye are affecteil. The rheumatic 
and gouty varieties are slower in their progress, and 
present niimeroas recurrences. If some of the synechia 
should remain jifter an attack the liability to recurrence 
is greater than if these were not present. 

Complications and Sequels. As complications of iritis 
the inflammatory process may extend to the cornea, the 
ciliarj' body, the choroid, the vitrcnnis, the optic nerve, 
and the retina. 

After an attack of iritis there may be complete or par- 
tial attachment of the iris to the capsule of the lens which 
did not disap})ear under treatment. There may also 1k» a 
deposit of exudate in the pu})illar}' space and upon the 
capsule of the lens, so that vision is ])ractically al)<)lished. 
If the synechiie are annular in character and tlie pupillary 
space is filled with exudate, in a short time the siH'retions 
from the posterior chamber cause the iris to bulge forward 
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and produce the condition known as iris bombL (See Fig. 
62 and Plate V., Fig. 3.) If the pupillary space is filled 
with exudate the condition is termed occlusion of the pupil. 
(See Plate V., Fig. 3.) If the iris is firmly attached in 
its whole circumference, the pupil remaining clear, it has 
been called exclusion of the pupil, (See Plate V. , Fig. 2. ) 
Treatment. In the treatment of iritis there are several 
indications which must be considered. It is necessary as 
early as possible to break down any adhesions between 
the iris and the anterior capsule of die lens, and to pre- 
vent them from re-forming by maintaining constant mydri- 

FlG. 62. 




Diagram to show the result upon the iris of exclusion of pupil. 
(From a specimen.) (Nettleship.) 

asis. For this purpose some one of the stronger mydriatics 
is employed, the one most commonly used being atropine. 
In a few cases this mydriatic produces a marked inflam- 
mation of the lids and conjunctiva, so that some other has 
to be substituted. In these cases a solution of hydrobro- 
mate of hyoscine, or a solution of sulphate of duboisine, 
will often be bonie without the disagreeable results of 
solutions of atropine. A solution of scopolamine may be 
employed in very mild cases in which prolonged mydriasis 
is not required. The mydriatic should be instilled at fre- 
quent intervals until mydriasis is obtained, when it should 
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be continued three or four times a day. The mydriatic 
effect of any of these solutions may be increased by pre- 
ceding each instillation by the instillation of a drop of a 4 
per cent, solution of cocaine. The patient should wear a 
pair of smoked glasses, and, if photophobia is severe, con- 
finement in a moderately dark room for a few days may 
be required. The pain may be combated by the use of 
hot fomentations to the eye. These will also aid in pro- 
moting the action of the mydriatic in causing dilatation 
of the pupil. The use of the mydriatic and of the hot 
fomentations may be sufficient to allay the pain, but if 
these do not suffice, or if there is marked congestion of 

Fro. e?. 




Henrteloup artificial leech 

the eyeball, blood should be abstracted from the temple 
by means of leeches, either natural or artificial. If the 
natural leeches are employed, they are applied in the fol- 
lowing manner : 

The skin of the temple immediately back of the angle 
of the eye in men or at the hair line in women, as the 
leech bite produces a minute scar, is the position for their 
application. The surface is thoroughly cleansed with soap 
and water, and the leech, contained in an ordinary leech- 
glass or in a cylinder of paper, is permitted to become 
attaches! to the skin. If it refuses to take hold, a minute 
prick of the skin, permitting the escape of a drop of blood, 
will cause it to do so. Two or three Swedish leeches, 
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or twice this number of American leeches, should be em- 
ployed. More blood can also be abstracted by contin- 
uous bathing with warm water after the leeches have filled 
themselves and dropped off. The surface should then be 
washed with an antiseptic lotion and pressure applied to 
stop the bleeding. After leeching, the patient usually 
experiences great comfort, and enjoys a refreshing sleep. 

If these means do not suffice to reb'eve the pain the 
administration of some drug is called for. For this pur- 
pose most of the analgesics have been employed, and y^^ 
grain of the hydrobromate of hyoscine at bedtime, is higlily 
recommended. Subconjunctival injections of a few 
minims of physiological salt solution sometimes prove of 
great service in relieving the symptom and preventing its 
recurrence In making a snbconjimctival injeetion the 
eye is first made anaesthetic by a few drops of holocaine 
or cocaine, after which the surgeon, standing behind the 
patient, separates the lids with the thumb and forefinger 
of the left hand, and pricks the conjunctiva with the 
needle of a hypodermic syringe held in the right hand. 
The injection should be made from 6 mm. to 8 mm. dis- 
tant from the corneal margin, after which the eyelids are 
closed and a slight rubbing movement made with a pledget 
of absorbent cotton so that the salt solution may be dis- 
persed. 

Constitutional Treatment, The cause of the disease 
must be ascertained and the appropriate constitutional 
treatment administered. In all varieties of iritis the em- 
ployment of mercury for its constitutional effect seems to 
be useful. This may be obtained either through the 
administration of mercurial ointment by inunction, a 
drachm being employed night and morning, or by the 
administration of calomel in small doses, ^ to J of a grain 
being given four times a day for several days. If syphilis 
is the cause, the mercurial treatment must be continued ; 
and if there is much exudate, or the iritis is gummatous 
in character, large and rapidly increasing doses of the 
iodides must be given. If some other cause has produced 
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the iritis, the remedies appropriate to that particular cause 
should be administered. In rheumatic iritis, the salicy- 
lates, salicine, and aspirine ; in gouty iritis, some form of 
colchicum, together with restricted diet ; in diabetic iritis, 
appropriate diet and the treatment of the diabetic con- 
dition; in gonorrhoeal iritis, mercury, the iodides, and 
pilocarpine sweats ; in tubercular iritis, an iridectomy may 
be })erformed if all the tuberculous tissue can be removed ; 
if this cannot be done, the entire globe must be enucleated. 
In scrofidous iritis, the administration of cod- liver oil and 
the iodide of iron ; in infectious disease iritis, and secondary 
iritis, the treatment of the affection giving rise to the in- 
flammation ; in traumatic iritis, if seen early, the application 
of cold compresses, and internally small doses of calomel. 

In the treatment of serous iritis, mydriatics must be 
very cautiously employed, as there is a marked tendency 
to secondary glaucoma. If the latter should arise, the 
mydriatics must be at once stopped, and if the intraocular 
tension does not subside it may be necessary to perform 
a paracentesis of the anterior chamber, or even an iridec- 
tomy. If there is much exudate following serous iritis 
pilocarpine sweats are of great ser\'ice. In recurrent 
iritis, after several attacks, or after an occlusion of the 
pupil, it may be necessary to perform an iridectomy to 
prevent the recurrence, or for optical purposes. 

Tumors of the Iris. The most frequently found 
primary tumor of the iris is sarcoma. (See Fig. 64 
and Plate V., Fig. 8.) It may be pigmented, or non- 
pigmented, and may originate from any portion of the 
iris tissue. Primary sarcoma of the iris occurs twice 
as frequently in females as in males, each eye seems to 
be equally predisposed, and the favorite position seems 
to be in the lower half, and especially in the lower outer 
quadrant of the iris. It is more frequently found in 
patients whose ages range between twenty and forty 
years. Melanoma of the iris is a dark tumor developed 
from the pigment layer, and is sometimes the starting 
point for sarcoma. 



DISEASES OF THE IRTS. 



Cyais and hiliprchu are also occasionally foiiuci primarily 
I in the iris. Gumma of the iris does not differ from 
f.gumma elsewhere. It is uaually accompanied l)y more 




I acute inflammatory symptoms than is the case in sar- 
f coma. It is nsnally of ii ycllowish-whil*' color, with hloiwl- 




ia crossing over its ai>ex, and with an inflameJ base. 
Should there be any doubt, the administration of anti- 
Iflyphilitic remedies will determine the diagnosis. 
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Treatment, If the growths of the iria are sufficiently 
small to be removed by an iridectomy, this procedure 
should be adopted. If, however, this cannot b^ done, 
and the growth is malignant in character, the eyeball 
must be enucleated. 

Congenital Anomalies. Heterophthalmos is that con- 
dition in which one iria differs from the other in color. 
It is without any pathological significance, but is stated 
to occur more frequently in nervous individuals. 

Coloboma of the Iria. This is a fissure looking some- 
what like an imperfectly performed iridectomy. (See Plate 
VI.) It may occur in one or both eyes, and if in one eye, 
is usually found in the left. Its most frequent situation 
is downward, or downward and inward, and it is due to 




Remnants at pupillary membrane. (RanilHll.) 



imperfect closure of the choroidal fissure during foetal 
life. The sphincter of the pupil is usually continued 
along the pupillary edge of the coloboma. Coloboma of 
the iris is occasionally associated with a similar defect in 
the lens and choroid. 

Corectopia is a name which has been given to an 
eccentric position of the pupil. It may affect both eyes 
symmetrically, and may also occur in several nicmlien^ of 
the same family. 

Polfcoria is a term which has been used to describe a 
condition in which there are a number of pupils. These 
may bo situated very near the normal pupil, and sepa- 
rated from it and from each other by narrow litrips of 
iris tissue. (See Plate V., Fig. 5.) 
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Persistent Pupillary Membrane is the result of an in- 
complete disappearance of the membrane which is found 
on the anterior surface of the lens in foetal life. Capsulo- 
pupillary membrane is the portion of a persistent pupillary 
membrane extending from the capsule of the lens to the 
iris, and may be mistaken for the posterior synechia of 
iritis. 

Irideremia (Aniridia) is a congenital absence of the iris, 
and is usually accompanied by a diminution of vision, 
nystagmus, and congenital opacity of the lens or cornea. 
It may be complete or partial, and affects one or both eyes. 

Congenital Ectropion of the Uvea is a projection of a 
round mass of the uveal layer around the margin of the 
pupil to the anterior portion of the iris. 
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Gyclitis is a term which is applied to inflammation of 
the ciliary body, and is either plastic, serous, or purulent 
in character. It usually exists as part of a general in- 
flammation of the uveal tract, or uveitis, but is occasion- 
ally found as a separate disease in that the ciliary body 
is that portion of the uveal tract most affected. In this 
disease there is deep pericorneal injection and severe pain, 
which may be referred to the temple and side of the head. 
Upon making palpation of the ciliary region through the 
lids great tenderness is observed, and the patient shrinks 
from the touch of the surgeon. There is marked photo- 
phobia and lacrymation, and also considerable impairment 
of the visual acuity on account of exudate in the anterior 
chamber, pupil, and vitreous. 

It is customary to divide cyclitis into three varieties, 
plastic, serous, and purulent. 

Plastic Cyclitis is a form of inflammation of the 
ciliary body in which an exudate of plastic lymph is 
thrown out which usually forms a layer in the anterior 
portion of the vitreous behind the lens. This exudate 
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sooner or later becomes organized and takes on the form 
of cicatricial connective tissue. In certain cases this 
membrane forms a firm partition between the lens and 
the posterior parts of the eye. Examination with the 
oblique method discloses a grayish mass back of the lens, 
situated at its periphery when the membrane is not com- 
plete. There is considerable congestion of the iris, which 
is sometimes retracted by the exudate in the ciliary body, 
producing slight dilatation of the pupil and increase in 
the depth of the anterior chamber. The inflammation 
may extend to the iris in front and to the choroid behind, 
producing a general uveitis. 

Serous Cyclitis is characterized by a moderate peri- 
corneal injection and a lack of severe pain, except in 
rare instances. There is tenderness in the ciliary region, 
photophobia, lacrymation, and diminution of visual acuity. 
There is also a deep anterior chamber, somewhat turbid 
aqueous humor, a moderately dilated pupil, vitreous opaci- 
ties, and a decided tendency to an increase of the intra- 
ocular tension. There are also a number of punctate 
deposits on Descemet's membrane arranged in the shape 
of a triangle, with its base toward the lower periphery of 
the cornea, and its apex toward the centre, and on account 
of which various names have been employed for this con- 
dition, viz., serous iritis, her atit'is punctata, and Descemetitis. 

Purulent Cyclitis is usually found as the result of infec- 
tion, either by means of an ordinary wound, or as the re- 
sult of an infected ulcer of the cornea. Tlie ciliary pain 
is marked, and there is very great pericorneal injection, 
together with swelling of the eyelids and some chemosis 
of the conjunctiva. The vitreous and aqueous humors 
become turbid, and pus appears in the anterior chamber. 
Tkere is a tendency to an increase of the intraocular 
tension and to an extension of the disease, the iris and 
choroid frequently participating in the inflammatory 
process. 

Causes. The most frequent constitutional affections 
that produce cyclitis are rheumatism and syphilis. It is 
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usually an extension of an inflammatory process which 
involves the choroid or iris. Traumatism, either acci- 
dental or operative, is, perhaps, the most frequent cause 
of its production. The entrance of a foreign body into 
the eye, or a lacerated or punctured wound, carrying 
minute germs of infection, suffice to produce the disease. 

Course. The course of this affection is very tedious, 
although any variety of cyclitis may terminate in the 
re-establishment of useful vision under prompt and ener- 
getic treatment. 

Prognosis. This is always very grave because there is 
not only the probability of an attack of secondary glau- 
coma, but also a tendency to atrophy of the iris and 
choroid, or even a condition of shrinking of the eyeball, 
known as phthisis bulbi. 

Treatment. The treatment of cyclitis is practically the 
same as that described for iritis, except that greater 
caution must be employed in the use of mydriatics. In- 
asmuch as there is a marked tendency to the formation 
of exudate with attachment of the iris, it is better to 
employ some mydriatic to produce mydriasis unless there 
should be an increase of the intraocular tension. The 
mydriatic, however, must be used very cautiously, and if 
the tension should at any time become increased, it must 
be discarded. Because of this marked tendency to 
secondary glaucoma it is perhaps better to use the mydri- 
atics whose action is of short duration, such as scopola- 
mine, duboisine, and hyoscyamine. 

Tumors of the Ciliary Body. The same variety of 
tumors that are found in the iris are also observed to 
have their origin in the ciliary body. Sarcoma usually 
appears first as a brownish mass behind the iris. In 
malignant growths the eyeball must be removed as soon 
as possible. 
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SYMPATHETIC IBEITATION AND SYMPATHETIC 

INFLAMMATION. 

These are terms which have been employed to describe 
affections occurring in one eye as the result of disease or 
injury to the other. The conditions represented by these 
terms are entirely different. The eye in which the dis- 
ease or injury has occurred, which gives rise to the affec- 
tion in the opposite eye, is known as the exciting eye ; 
the eye secondarily affected is known as the sympathizing 
eye. 

Sjnnpathetic Irritation is an affection, functional in 
character, the symptoms of which are slight photophobia, 
lacrymation, diminished visual acuity and accommodation, 
together with inability to employ the eyes for close work 
except for a short time. There may also be slight 
neuralgic pain, photopsia, some contraction of the visual 
field, and hypersemia of the fundus. In some cases a 
slight tenderness is observed when pressure is made 
over the ciliary region, and there is a marked tendency 
for the attacks to recur. In a patient who is subject to 
recurring attacks of sympathetic irritation there are com- 
monly attacks of ciliary congestion, photophobia, tender- 
ness, lacrymation, and neuralgic pain in the exciting eye 
during the attack of irritation in the sympathizing eye. 

The condition disappears entirely with the removal of 
the eye which is productive of the disease. 

Sympathetic Inflammation (Sjrmpathetic Ophthal- 
mitis) may occur in one of several forms, and may follow 
an attack of sympathetic irritation, or occur without any 
previous symptom of this character. The disease usually 
manifests itself in one of three ways, viz., as a plastic 
iridocyolitisy as a serous iritis, or as a choroido-retinitis. 
The patient at first may experience some difficulty in 
use of the eyes, slight dimness of vision, or neuralgic pain 
in the region of the temple. These symptoms may grad- 
ually increase and become more marked until very little 
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vision is left. The first objective sign is oftentimes slight 
pericorneal injection. If pressure is made over the ciliary 
region it produces pain. When the disease appears as 
a choroido-retinitis, an ophthalmoscopic examination of 
the eyeground will reveal a commencing papillitis, 
together with some oedema of the retina and dilated and 
tortuous retinal veins. In the greater number of cases, 
however, the first evidence of inflammation in the interior 
of the eye is observed in the iris, which is sometimes dis- 
colored in appearance. The pupil is contracted, and 
posterior synechise form at an early date. With the 
formation of the posterior synechise there is also an exu- 
dation of plastic material, the aqueous becomes somewhat 
turbid, and the iris is swollen and thrown into folds. 
At this stage, the fundus of the eye cannot be distinctly 
seen because of punctate opacities on the posterior sur- 
face of the cornea usually found in serous iritis and 
cyclitis, as well as opacities in the aqueous and vitreous 
humors. Pericorneal injection becomes more marked, 
pain increases, and the disease goes on to the production 
of permanent blindness. In some cases there is iritis or 
iridocyclitis, some congestion of the eyeball, and altera- 
tion in the tension of the exciting eye preceding the actual 
development of sympathetic inflammation ; but these con- 
ditions are not always present. 

Causes. Sympathetic inflammation is a diseased condi- 
tion produced in a previously healthy eye on account of 
some injury or disease which has partially or totally 
destroyed the fellow eye. The most frequent cause is 
some injury to the ciliary region whereby some infectious 
material has been carried into the eye and has there set 
up an inflammatory process, usually in the nature of an 
iridocyclitis. It is because injuries to the ciliary region 
are very apt to produce sympathetic trouble that this 
portion of the eye has been termed the danger zone. It 
must be borne in mind, however, that infected wounds 
in any part of the eyeball may bring about this condition. 
Suppurative diseases of the eye result in total destruction, 
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but seldom produce sympathetic ophtlialmia. The 
sometimes follows operations for iridectomy and for tlu 
removal of a cataractoos lens. 

The Period of Incubation between the time that the ex- 
citing eye receives the injury and the actual development] 
of sympathetic inflammation varies greatly, bnt in the 
majority of cases is from three to six weeks. It may 
begin earlier, however, and has been observed after 
period of many years. 

The Pathogenesis of sympathetic inflammation has n 
been definitely determined. Formerly it was though^! 
tliat the inflammation was produced by means of thi 
ciliary nerves and that it was purely a sympathetic! 
process. More recently it has iseen advocated that infeo-J 
tious material is carried from the exciting to the sympa- 
thizing eye by means of the optic nerve sheaths, and thi ' 
this infectious material is io the nature of some micro-*' 
organism. This theory, however, has not yet been 
proven. 

The FroenosiB of sympathetic inflammation is very bad, 
even when the case comes under observation in the earli- 
est stage. The course of the disease is long and tedioi 
and most frequently results in loss of vision in the 
pathizing eye. Occasionally when the pupil has be< 
completely closed a.s the result of sympathetic inflamma- 
tioD, some useful vision may be obtained by performi 
an operation to make an artificial pupil. 

Treatment. The most important treatment of'sympa- 
thetic ophthalmia is the prophylactic,: and prophylaxis 
consists in the removal of an eye which is likely to give 
rise to sympathetic inflammation before it has had thO' 
opportunity to do so. For this reason enucleation, 
one of its substitutes, should be performed, 

1, If an eye has been injured in the ciliary region 
vision hopelessly destroyed. 

2. If an eye has been so severely injured in the cilii 
region that vision will ultimately be destroyed by inflai 
raation. 
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3. If the eye contains a foreign body which it is 
impossible to remove, and an iridocyclitis is present. 

4. If there is sympathetic irritation as the result of a 
shrunken, phthisical eyeball which at times shows tender- 
ness on pressure, or which has resulted from traumatism. 

5. The excitmg eye, if blind, should be removed if 
sympathetic inflammation has already manifested itself ; 
if the exciting eye retains some vision, however, it should 
never be removed, as it may be the better of the two 
after the inflammatory process subsides. 

It is impossible to give any rules for the removal of 
an injured eye to which no exception shall be made, as 
it is a well-recognized fact that by the application of 
conservative methods of antiseptic surgery many badly 
injured eyes are preserved with useful vision that would 
have been formerly sacrificed. If an eye has received 
a severe injury, but the vision is not destroyed, and the 
patient can be kept under observation during the period 
of incubation, it is well to attempt to save it by conser- 
vative treatment. If the patient cannot be kept under 
observation, or if a severe iridocyclitis threatening the 
loss of useful vision should come on as a result of the 
injury, it is better to enucleate the eye before sympathetic 
trouble manifests itself. It should be borne in mind, 
however, that early removal of an injured eye does not 
always prevent sympathetic trouble, because the infective 
process may have begun before removal of the exciting 
eye, and not necessarily develop for several weeks. In- 
stead of enucleation, evisceration, either with or without 
the implantation of an artificial vitreous, may be em- 
ployed in those cases in which the operation is per- 
formed before any inflammatory process has begun. 
Evisceration should not be performed, however, after 
sympathetic inflammation has made its appearance. 

The treatment for the sympathizing eye does not differ 
from that treatment which would be given under similar 
conditions independent of sympathetic trouble. Protec- 
tion of the eyes from strong light, frequent instilla- 
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tions of a solution of atropine, hot fomentations, and the 
abstraction of blood by means of leeches, are indicated. 
Mercury in some form, if the patient is not much run 
down, together with the free administration of the iodides 
are of benefit. If the patient is much debilitated, tonics 
and stimulating treatment are called for. Subconjunctival 
injections of solutions of bichloride or cyanide of mercury 
have been advocated by some surgeons. 

After a considerable period of time the affected eye 
will either recover with some useful vision, or will become 
atrophied with complete closure of the pupil, and, per- 
haps, a cataractous lens. No operation should be at- 
tempted upon eyes of this character until several months 
have elapsed since the subsidence of the inflammatory 
process, when an attempt may be made to improve the 
vision by an iridectomy or an iridotomy. 

Enucleation of the Eyeball. In enucleating the eye- 
ball there are two methods in general use, viz.. Bonnet's 
method and the Vienna method. 

Bonnet's Method. The instruments required are a pair 
of small blunt scissors, a pair of larger and stronger scis- 
sors for division of the optic nerve, fixation forceps, a 
strabismus hook, and a speculum. (See Tenotomy of an 
Ocular Muscle.) The speculum having been introduced 
beneath the lids in order that they may be separated, the 
eye is seized with the fixation forceps, and the conjunctiva 
and adjacent tissue are divided from their attachment 
around the cornea. This is sometimes called '^ circumcis- 
ing " the cornea. Each muscle is then in turn picked up 
with the strabismus hook and divided at the point of ite 
tendinous attachment to the sclera, with the exception of 
the internal rectus, which is divided somewhat back of 
its insertion in order to leave a stump that can be used for 
rotating the eyeball. Seizing this stump with the fixation 
forceps and rotating the eye outward as far as possible, 
the large scissors, closed, are passed backward behind the 
eyeball from the nasal side, and as soon as the optic 
nerve is reached, are opened and passed one blade below, 
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and the other above the nerve which is divided close to 
the eyeball, or deep in the orbit, as may be required. 
The globe of the eye is now dislocated forward between 
the lids, and any remaining attachments severed. 

The Vienna Method. The instruments required in this 
method are a strong pair of scissors, fixation forceps, and 
a speculum. The tendon of the internal rectus muscle 
is seized with the conjunctiva and adjacent tissue and 
held during the entire operation. With the strong scissors 
it is divided back of the forceps. Then the scissors are 
passed around the entire eyeball, one blade beneath the 
conjunctiva and muscles, the other on the outside, when 
by numerous cuts the muscles and conjunctiva are sepa- 
rated from the globe at the same time. The latter is 
now rotated outward and the optic nerve divided as in 
the preceding operation. (For dressings and after-treat- 
ment see Chapter XIX.) 

A modification of the operation of enucleation of the 
eyeball consists in attaching the recti muscles to the over- 
lying conjunct! va before they have had an opportunity to 
become retracted into the tissues of the orbit. It has 
been shown that without this the muscles will retract 
about 1 cm. ; therefore, by suturing them to the over- 
lying conjunctiva this retraction is prevented and a better 
stump is obtained. The tendons may be attached to the 
conjunctiva by passing a suture beneath them before they 
are separated from the sclera, or afterward. The edges 
of the conjunctiva are also approximated by means of a 
few sutures. 

Evisceration of the Eyeball. Two methods of evis- 
ceration are employed at the present time, viz., the one 
suggested by von Graefe, the other suggested by Mr. 
Mules. 

Von Graefe's Method. The instruments employed are a 
Graefe cataract knife (Fig. 99), fixation forceps (Fig. 103), 
a pair of curved scissors (Fig. 125), a scoop, a speculum 
(Fig. 105), needles, needle holder (Fig 178), and silk. 
The conjunctiva is first dissected loose from the corneal 
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margin with a pair of curved scissors. The Graefe 
cataract knife is then entered at the comeo-scleral junc- 
tion, passed directly across the anterior chamber, the 
counter-puncture being opposite the point of entrance, 
and a flap made separating the upper half of the cornea 
from the sclera. The remaining half of the cornea is 
then detached with scissors. With the scoop the contents 
of the globe are thoroughly evacuated, care being exer- 

FlG. 67. 





Glass spheres for Mules' operation. 



cised to remove every portion of the choroid and ciliary 
bodies. The sclera and conjunctiva are then sutured 
either separately or together. 

Mules' Operation. To provide a stump for an artificial 
eye, even better than the one resulting from the preceding 
operation, the following measures have been suggested 
by Mr. Mules : The conjunctiva is first detached from 
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Introducer for Mules* spheres. 

the corneal margin with a pair of curved scissors. The 
cornea is then removed and the contents of the globe 
evacuated, precisely as in the preceding operation. By 
making a snip with the scissors above and below, the 
opening in the globe is enlarged vertically. One of Mr. 
Mules' globes (Fig. 67), made of glass or gold, is now 
introduced by means of an instrument devised for the 
purpose (Fig. 68), or by the fingers, and the sclera 
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iBUtuivd from side to side. The overlying conjunctiva 
i then sutured from above downward at right angles to 
I the line of scleral sutures. 

Artificial Eyes. After the operation of enucleation or 
evisceration in any of their various forma an artificial eye 
is to be worn over the stump thus prepared. It should 
match the fellow eye in color and be of sufficient size to 
fill the cavity created by tiie removal of the natural eye. 
It should also be left out every night, and the socket fre- 
quently irrigated with some cleansing lotion otherwise it 
become very sore. The artificial eyes are usually 
I fitted three or four weeks after the eye has been removed. 




Resection of the Optic Nerve. An opening is made 

I in the conjunctiva slightly back of that portion lying 

lover the insertion of the internal rectus muscle. The 

S-.conjunctiva is then dissected well backward, and the 

1. muscle exposed as completely as possible. Sutures are 

■now passed through the muscle back of the tendon, 

I in order to secure it, and the muscle is divided about 

im. or 6 mm. from its tendinous insertion. With a 

Bretractor the tissues are now pulled aside and a hook is 

lipaased beneath the optic nerve, which is drawn forward 

tiand divided as far back as possible with the strong curved 

3ora. A piece of the nerve is then excised from the 

globe of the eye, when the muscle is re-attached by 

meanB of the sutures and the conjunctival opening ia 

closed. 



CHAPTER VIII. 



DISEASES OF THE CHOROID. 

Choroiditis is a term employed to describe several 
varieties of inflammatory conditions whicli occur primarily 
in the choroid. It must be borne in mind, however, that 
on account of the proximity of the retina the latter mem- 
brane is, as a rule, secondarily involved. The two prin- 
cipal divisions of choroiditis are non-purulenf (^exudative) 
and purulent. 

Non-purulent Choroiditis (Exudative Choroiditis, 
Plastic Choroiditis). Under this heading are described 
the symptoms which are applicable to most of the cases 
of non-purulent choroiditis before discussing the special 
features of the different varieties. 

Symptoms. There is considerable disturbance of vision, 
depending entirely upon the situation and extent of the 
inflammatory process. If the vitreous has become sec- 
ondarily involved the reduction of visual acuity is very 
great. In the earlier stages objects may appear distorted 
or changed from their natural size, in some instances 
appearing too small, and in other instances too lai'ge. 
There may also be photopsia, or flashes of light before 
the eyes. There may be scotomas of the visual field, 
together with some contraction. 

Externally there are no signs of the inflammatory 
process which is going on within. With the ophthalmo- 
scope can be seen localized patches which make the sur- 
face of the eyeground appear uneven and more or less 
opaque. If the patches of inflammation arc* recent they 
api)ear buff colored or grayish, and present no well-defined 



DISEASES OF THE CHOROID. 169 

edges. At a later stage absorption of the exudate may 
have taken place, producing an area of atrophy. If the 
atrophied patch is superficial it will appear buff colored, 
and the choroidal vessels will be distinctly seen. If, 
however, it is deep it will be whitish in appearance on 
account of the sclera beneath, and there will be consider- 
able pigment-heaping along its edges. This pigment 
may be brownish or black in color, and present numerous 
shapes. If the retinal vessels can be seen they are 
observed to lie in front of the pigment or atrophied 
patches. Very frequently the vitreous will show involve- 
ment, when it becomes quite turbid. 

Causes. Choroiditis is frequently associated with in- 
flammation of the iris and ciliary body, so that any cause 
that would give rise to these inflammations would also 
produce a choroiditis. The most frequent cause is syphilis, 
which may be either acquired or hereditary. It may also 
be found in constitutional disorders where the nutrition 
is impaired and the patient is anaemic. Traumatism and 
disorders of the menstrual function will also produce the 
disease. Choroiditis is also found in high myopia, but it 
is probable that the changes are more of a degenerative 
than of an inflammatory type, and are due to the stretch- 
ing of the choroid. 

Varieties of Choroiditis. Many varieties of choroiditis 
have been described, each possessing some symptom or 
symptoms peculiar to itself. 

Thus, in disseminated choroiditis (see Plate VII., Fig. 1) 
a number of round or irregular-shaped spots are observed 
scattered throughout the fundus. The course of this 
variety is very chronic, and the vision may remain good 
unless the macular region is involved. The cause of 
this variety is most frequently acquired or inherited 
syphilis. 

Serous Choroiditis is that variety characterized by marked 
haziness of the vitreous, which contains numerous small 
floating opacities. It is frequently accompanied by slight 
congestion of the anterior portion of the eyeball and 
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slight pain. There ia some tendency to increase of the 
intraocular tension. 

Central Choroiditis is a variety in which the changes 
are found principally in the macular region, and is most 
frequently seen in very high myopia. It may, however, 
occur aa the result of senile changes, when it is called 
senile ehoroidilta. (Fig. 70 and Plate VIII., Fig. 1.) 

BiSiise Ohoroiditia (Plate VII., Fig. 2) occurs as one or 
several large "areas in which the exudate is extensive, and 
which is usually followed by atrophy. It is accompanied 
by extensive pigment patches. 




In Tubercnlar Choroiditis there are a number of small 
miliary tubercles surrounded by some haziness and cedema 
of the retina situated in the neighborhood of the optio 
nerve and the macular region. They are found in 
the course of acute miliary tuberculosis and tubercular 
meningitis, and the condition may also present itself as a 
single tuberculous area which is usually situated in the . 
macular region and which may be mistaken for glioma^ 
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of the retina. With the ophthalmoscope a small reddish 
point in the fundus of the eye is the first thing that can 
be observed. Later these points present a whitish 
appearance at their centres, and are distinctly elevated. 
The tubercular areas are found in the anterior layers of 
the choroid, and treatment is of little use. 

Myopic Choroiditis occurs as an atrophy of the choroid 
in cases of progressive myopia of high degree. As the 
eyeball becomes elongated there is bulging of the sclera 
at the posterior pole of the eye and an atrophy of the 
choroid in the neighborhood of the optic nerve, usually 
beginning on the temporal side. Sometimes this has been 
called posterior sclerochoroiditisy posterior staphylomata^ 
and semiatrophic crescents, (See Plate VIII., Fig. 2.) 
There may be many changes in the macular region char- 
acterized by numerous fine lines which gradually coalesce 
and form an atrophic area bordered more or less with 
pigment. It is necessary in this variety of choroidal 
inflammation to regulate the habits of the patient as 
regards the use of the eyes and to encourage outdoor 
life, with as little close work as possible. 

Diagnosis of Choroiditis. This can only be made by 
means of an ophthalmoscopic examination of the eye- 
ground, when the various objective symptoms previously 
described may b^ observed. As a rule, there are changes 
in the retina as well as in the choroid, and it is often 
diificult to determine positively whether the exudates 
which are found lie in one membrane or in the other. 
When the exudate lies in the choroid, however, the course 
of the retinal vessels can usually be distinctly followed. 
The exudate in the choroid also presents a more yel- 
lowish appearance, is not so opaque, and lies much deeper 
than if seen in the retina. 

Prognosis of Choroiditis. Unfortunately the patches of 
choroiditis usually pass into a state of atrophy, and opaci- 
ties remain in the vitreous, notwithstanding treatment. 
The prognosis as to the impairment of vision is naturally 
much worse when the macular region or its immediate 
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neighborhood is involved. The cases in which syphilis 
is found to be the cause and which come under treatment 
early, probably offer the best prognosis. 

Treatment of Choroiditis. Complete rest of the eyes 
must be obtained by the instillation of atropine or some 
other mydriatic, provided the anterior portion of the 
uveal tract is in the least involved. The eyes should 
not be used for any near work, and bright light should 
be avoided. The wearing of smoked glasses will assist 
in protecting the eyes from the light. In the early 
stages the application of a few leeches to the temple or 
to the skin behind the mastoid process seems to be of 
benefit, if the patient is plethoric. The administration 
of mercury and the iodides is demanded if any syphilitic 
history can be obtained, and even in the absence of 
syphilis they frequently do good. Profuse sweating by 
means of hypodermic injections of pilocarpine are of 
benefit, especially in those cases with involvement of the 
vitreous. If the patient is debilitated, tonics, cod-liver 
oil, nourishing food, and good hygiene are to be recom- 
mended. Subconjunctival injections of bichloride of 
mercury have been advised, but do not seem to be of 
much value. 

Purulent Choroiditis (Suppurative Choroiditis, Pan- 
ophthalmitis, Iridochoroiditis). As the name implies, 
this affection consists of a suppurative process involving 
the choroid ; but, as a rule, it is almost never confined to 
this membrane. The whole uveal tract, as well as the 
retina and vitreous, usually becomes involved in the 
process. 

Causes. Purulent choroiditis results from traumatism, 
or as a result of metastasis from a similar process taking 
place in sonic other portion of the body, frequently in the 
membranes of the brain, or in the genital tract. It may 
also result by metastasis from erysipelas, septic endocar- 
ditis and other forms of pyaemia, influenza, et<5. If it 
occurs as a result of traumatism the germs of suppura- 
tion are directly introduced, and this is the case when 
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the affection is found after operations upon the eye, or 
as the result of a sloughing ulcer of the cornea. 

Ssrmptoms. Occurring as the result of traumatism the 
progress is usually rapid. The ocular conjunctiva 
becomes markedly congested and oedematous, producing 
compression around the corneal limbus. Reflected light 
from the eye gives the appearance of a yellowish reflex, 
which may readily be mistaken for the reflex produced 
by glioma of the retina. The pain is intense until the 
eye has ruptured and the pus permitted to escape. There 
is great tenderness upon pressure, and there may also be 
rapid increase of the body temperature, with the general 
symptoms of pyrexia. After the rupture of the eyeball 
and the escape of pus the pain diminishes, the bulb 
becomes soft, atrophied, and results in phthisis bulbi. 
The type just described is known as panophthalmitis. If 
the disease occurs as the result of metastasis it produces 
first some redness and swelling of the ocular conjunctiva, 
and the globe becomes somewhat harder than normal, 
and is apparently slightly enlarged. The intraocular ten- 
sion is also increased. The patient experiences some 
pain, which, however, as a rule, is not intense. If the 
globe does not rupture, the inflammatory reaction gradu- 
ally subsides, the eyeball becomes softer and smaller than 
normal, in which condition it remains. In a very few 
instances, usually in young children after cerebro-spinal 
meningitis, a small amount of vision may remain. 

Diagnosis. The external symptoms of purulent choroid- 
itis may resemble somewhat those of orbital cellulitis ; 
in the latter condition, however, the media of the eye 
remain clear. The condition may be overlooked should 
it come on as the result of extension of a suppurative 
process in the cornea or orbit, or as a complication of 
erysipelas of the lids. A careful examination, including 
the use of the ophthalmoscope, will usually reveal the 
nature of the affection. 

Prognosis. If the purulent choroiditis involves all the 
structures of the eye the result is complete blindness. 
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followed by shrinking of the eyeball. In the few cases 
in which the affection is confined to the choroid some 
useful vision may be retained, after a prolonged course of 
treatment. 

Treatment. In the milder cases, in which only a por- 
tion of the ocular structures is affected, the treatment is 
the same as that directed to iritis or iridocyclitis. The 
application of leeches to the temple, the instillation of 
atropine, and analgesics for the relief of pain, as well as 
the constant application of cold compresses, seem to be of 
benefit in the early stages. In the later stages hot fomen- 
tations are better than cold. If the pain is intense it is 
better to make a free incision through the sclerotic coat 
and evacuate the pus before the eyeball has ruptured. 

There is difference of opinion as to whether an eye- 
ball should be enucleated or eviscerated under the condi- 
tions just described, some surgeons refusing to enucleate 
because cases of meningitis have been known to follow 
this operation. Others, however, do not believe that 
there is any more danger of meningitis after enucleation 
than if the operation is not performed, and do not hesi- 
tate to advise it. The advocates of evisceration believe 
that this is the better operation because the intravaginal 
lymph spaces of the optic nerve are not opened, and that 
on this account the micro-organisms are not so liable to 
gain entrance and affect the meninges of the brain. 
Should either operation be performed, it is wise to permit 
free bleeding, and to establish free drainage of the orbital 
tissues. 

Atrophy of the Eyeball is a condition in which the 
size and shape of the eyeball have become changed because 
of a contraction following some severe non-suppurative 
inflammatory process. It is to be distinguished from 
phthisis bulbi, which is a result of some suppurative in- 
flammation. 

Tumors of the Choroid. The variety of tumor most 
frequently found in the choroid is sarcoma, where it 
usually appears as a pigmented growth, and rarely as a 
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i-pigmeated growth. The patient's attentiou is ordin- 
arily firet directed to the trouble by some defect of the 
visual acuity. No pain is experienced in the early stage, 
but as the tumor advances in size a stage is reached in 
which there is increase of the tension of the eye, accom- 
panied by pain, which is usually referred to the temple. 
If an ophthalmoscopic examination is made there is 
, found detachment of the retina because this membrane 
been pushed forward by the underlying growth. 
Through the detached retina there may be observed a 




L brownish or a brownish-red mass, over the surface of 
F which bloodvessels may be seen (Fig. 71). If the 
growth is situated in the anterior portion of the choroid 
it may be occasionally observed by oblique illumination 
through a dilated pupil. In the field of vision, a scotoma 
corresponding to the area occupied by the tumor will be 
found. If the tumor is situated in the macular region, 
oentral vision is naturally much diminished or entirely 
lost. In the later stage there may be extensive detach- 
pient of the retina, the lens may become cataractous, and 
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an inflammation of the whole uveal tract may follow and 
be the forerunner of sympathetic trouble in the fellow eye. 
Sometimes the sclera ruptures and the tumor involves 
the surrounding tissues, and may even extend backward 
into the brain. Involvement of other organs of the body 
by metastasis also occurs. Sarcoma of the choroid is 
almost always a primary growth, though a few cases of 
metastatic sarcoma have been recorded. 

Prognosis. The prognosis of sarcoma of the choroid is 
very bad, some authorities stating that death usually 
occurs within five years after the appearance of the 
growth if no operation has been performed for its relief 
in the earlier stage. 

Treatment. The eyeball should be enucleated as early 
as ])ossible before there has been an opportunity for the 
disease to spread to other tissues. Should the orbital tis- 
sues be involved exenteration of the orbit must be per- 
formed. 

Carcinoma o£ the Choroid. A few cases of carcinoma 
of the choroid have been reported, and when it occurs 
the tumor is usually flat and covers a large area. Vision 
is affected in proportion to the size of the carcinoma and 
to its location. The diagnosis must be made, as a rule, 
from the history of carcinoma in other parts of the body, 
the failure of visual acuity, and the occurrence of an 
apparently exaggerated hyperopia which is noted on 
ophthalmoscopic examination. 

The treatment consists in the removal of the eyeball if 
the affection is primary, or if it has advanced so far as 
to cause marked pain. 

Congenital Anomalies. The two congenital condi- 
tions which are found in the choroid are coloboma of the 
membrane and a luck of pigment, 

Coloboma of the Choroid is a congenital condition which 
results from an arrest in the development of the eye dur- 
ing foetal life before the choroidal fissure has become 
entirely closed. The condition is frequently associated 
with congenital coloboma of the iris (Plate VI.), and at 
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Rimes there is also present coloboma of the lens and optic 
[nerve. The defect is found to extend downward from 
iie optic disk. Occasionally the defect is double, one 
nloboma heing separated from the other by a band of 
' healthy tissue (Fig. 72), The borders of the coloboma 
are deeply pigmented, the background being white be- 
cause of the sclerotic which lies just beneath. A few 
I retinal bloodvessels are sometimes seen passing from the 




I eolobomatous area, indicating that a portion of the retinal 

Uayers are present over at least a part of the defect. A 

jotoma of the visual field is found corresponding to the 

rea occupied by the coloboma. Occasionally a somewhat 

nmilar appearance is noted in the macular region and 

B supposed to be due to intra-uterine inflammation. 
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Albinism is the name which has been given to that 
condition in which there is a congenital deficiency of 
pigment in the choroid and iris. The latter presents a 
pinkish appearance on account of the reflection of light 
from its bloodvessels, and from those of the choroid. 
With the ophthalmoscope the choroidal circulation can 
be distinctly seen (Fig. 15). The condition is almost 
always associated with lack of pigment in the hair, and 
is accompanied by nystagmus, poor vision, and refractive 
errors. It is frequently found in several members of the 
same family. 



V;. 



CHAPTER IX. 

DISEASES OF THE RETINA. 

Anaemia of the Retina. Anaemia of the retina is a 
symptom of pressure rather than a disease of itself. It 
is seen when the circulation has been impeded either 
as the result of compression, or by blocking up of the 
retinal vessels. It may accompany general anaemia and 
may be temporarily present in syncope. 

Treatment. This consists in the removal of the general 
anaemia and the employment of such drugs as strychnine 
and digitalis. If there is spasm of the retinal arteries it 
may be relieved by inhalations of nitrite of amyl. 

Hyperaemia of the Retina is a condition in which 
there is an abnormal amount of blood throughout the 
entire retina. If the larger bloodvessels are affected the 
condition may be readily recognized ; if, in addition, the 
capillaries are affected the surface of the optic nerve 
becomes redder than normal. If the condition is marked 
there may even be slight tortuosity of the retinal arteries. 
Active hyperaemia may be caused by uncorrected, or im- 
properly corrected, refractive error, or by long-continued 
exposure to bright light. It is characterized by more or 
less photophobia and discomfort of the eyes in attempting 
to use them for near work. Passive hyperaemia is caused 
by any condition which prevents the normal egress of 
the blood from the retinal vessels. 

Treatment. The treatment consists in the removal of 
the condition which gives rise to the hyperaemia, together 
with rest of the eyes. Rest may be secured by placing 
the ciliary muscle under the influence of a cycloplegic. If 
the hyperaemia should be marked, a few leeches applied 
to the temple will assist in its reduction. 
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Retinitis. This is a term which is applietl to any | 
iDflammatory condition of the retina, and is characterized | 
by a number of symptoms common to all varieties. 

Symptoms. The patient may complain of some chniiga I 
in the visual, acuity, which is more or less marked accord- 
ing to the location of the inflammation and its severity. 
There may also be some change in the visual field, which \ 
may be contracted, and in which may be found Ecotomata. 
Hypereeatheaia of the retina is sometimes found, and mani- 
fests itself by discomfort of the eyes in strong light. 
Metnmorphopnia, or distortion of vision, which is due to ■ 
the exudation in the retina, is especially noticed when ■ 
the macular region is involved. This is observed by the 1 
patient in looking at lines, a straight Hue appearing dis- I 
torted, one portion seeming displaced as compared with 
another portion, or the lines may appear to spread apart, 
or to be crowded together. T/i* nise of (he object, may also 
be altered, appearing either larger or smaller than nor- 
mal. Objects may not only be distortetl in shape, but 
may appear more or leas wavy. There is discomfort in 
using the eyes, as well as slight photophobia. j 

Ophthalmoscopic examiuation will reveal a certain I 
amount of opaeUy of the retina, which may be merely a 1 
slight haze, or an area much more dense, aud accom- ' 
pauied by swelling. There may also be some streaks of 
infiltration. If the process has progressed for some time 
there may be areas in which the exudation can be dis- 
tinctly observed, appearing as whitish or buff-colored 
spots. The vfssebi are ehartged, in appearaiiee, the veins 
being darker than normal, and slightly tortuous. The 
arteries may also present slight tortuosity on account fA% 
the retinal changes. Henwrrhoffes are frequently note ' 
and may oecur either in the superficial or deeper layer 
If the hemorrhage is superficial it assumes a " feathery " 
shape, and is sometimes deBeril>ed under this term ; it ii^ 
appears in tite deeper layers, its border is not at all &TaA 
briated. There may be slight or very great aiteratio 
Oie papilla. It may be quite red, its margins indistinot 
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(«ii(l surrounded by considerable swelling of the retinal 
£brea, with exudate. Pir/ment upolf may be found mark- 
ing the positions of former heraoirhages. Atrophy of the 
•elina is sometimes met with as a sequel of retinitis. 

Course, Complications, &nd Frognosu. The course of 
retinitis may be acute or chronic ; that is, it may ter- 
minate in a short or a long period of time. The choroid 
and vitreous sometimes become involved, when numerous 
vitreous opacities are found. Following retinitis, espe- 
cially in those cases in which the optic nerve has greatly 
participated, there may be optic nerve atrophy. The 
prognosis may be favorable or grave, according to the 
severity and extent of the inflammatory process, as well 



Causes. Retinitis may occur as a primary disease, but 

usually a secondary manifestation of some constitutional 
tffection, siich as disease of the kidney, disease of the 
blood, or syphilis. 

Treatment. Absolute rest of the eyes is imperative, 
and this may be secured by the instillation of a cyclople^c. 
Protection from light, either by means of smoked glasses, 
or by confinement in a moderately darkened room, is 
necessary in those cases in which photophobia is marked. 
Diaphoresis by means of pilocarpine sweats or Turkish 
baths, and the internal administration of mercury and 
iodide of potassium, together with such treatment required 
to remove the cause, are the therapeutic lines to be followed. 

Serous Retinitis (Simple Retinitis, CEdema of the 
Retina, Diffuse Retinitis). In this variety of retinal 
inflammation the iuflamraatory process may be limited to 
a few spots, or to a large area. One or both eyes may 
be affected and vision is impaired according to the degree 
and location of the swelling. The disease may be pro- 
duced by uncorrected refractive error, by exposure to 
oold or to extremely bright light. In many cases no 
cause can be found. 

Treatment. The treatment consists in complete rest of 
eyes by the instillation of atropine three or four times 
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a day, protection of the eyes from bright light, the cor- ] 
rection of any existing refractive error, aud the admiois- 
tration of small doses of iodide of sodium. Any consti- 
tutional diathesis must be removed. 

Albaminuric Retinitis is a condition of the retina I 
dependent upon a depraved condition of the blood, due 1 
in turn to di.'^euse of the kidneys and an excessive waste ] 
of albuminoids from the blood. 




Symptoms. In the beginning there Is slight < _ 
tion of the disk with haziness of the retina, particularly I 
noticeable at the posterior pole of the eye. In a sborll 
time whitish patches appear in the macular region of theS 
retina. These patches are usually arranged in a mon 
or less symmetrical manner, radiating from the fovea oen* 
trails aud spreading out in the shape of a fan. This uod^ 
ditiou has sometimes l)een describe*! as a stellate-shai 
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figure (Fig. 73). Whitish spots are also found in the 
ueighborbood of the disk aud along the bloodvessels, and 
are due to exudation. Very frequently numerous hemor- 
rhages are observed and are sometimes seen before the 
retinal exudation takes place, and when observed are 
more frequently found in tlie nerve fibre layer of the 
retina. The whitish patches observed throughout the 
fundus are due to the escape of plasma of the blood into 
the various layers of the retina, and when these patches 
are diffuse iu character the exudate has occurred in the 
nerve fibre layer, obscuring the bloodvessels and the un- 
derlying structures. The clean-cut, well-defined patches 
are due to the presence of exudate in the deeper layers of 
the retina. As the disease progresses the exudate becomes 
more marked, until a stage is reached when the exudate 
ceases to form, and absorption begins. 

Causes. The cause of this condition may be nephritis, 
either acute or chronic, but it is most frequently seen 
with that type of Bright's disease in which the chief 
lesion is the chronic granular kidney. In the acute form 
of nephritis the retinitis is usually of the exudative 
variety ; in chronic nephritis it is usually of the hemor- 
rh'J4/tii variety. Ordinarily both eyes are affected. 

Diagnosia and Prognosis. The diagnosis of albuminuric 
retinitis is made by ophthahnoscopic examination, when 
that condition of the retina which is practically pathog- 
nomonic of the disease is found. This condition has been 
described under the symptoms. A somewhat similar con- 
dition is met with in certain extremely rare instances 
of brain diseaati (Fig. 74). In every case in which 
hemorrhage or exudate is discovered in the retina the 
urine should be carefully examined. The progitogia of 
albuminarie retinitis is always very grave, but is better 
in that type which occurs during pregnancy than in any 
. other. In the latter couditioD the prognosis is good or 
I bad according to the time of appearance of the retinitis, 
ind the duration of gestation. When the period of ges- 
tation has ended the inflammatory condition may subside, 
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!n some oases to ioduce 



with the reatoration of good vision, provided the condi- 
tion has not been present f ■ ■ — 
this, it has been recomraendi 
premature labor. 

In thoae cases occurring independent of pregnancy or 
scarlet fever the prognosis is bad, both as regards vision 
and life. Vision is usually markedly impaired because 
of the involvement of the macular region, and the larger 




icrellnitlB, Kidneys 

proportion of these cases die within two years aft«r the 
appearance of the retinal disease. Occasionally life may 
be prolonged beyond this period, but it is exceedingly 
rare. 

Treatment. The eye must be given rest, as in any 
other form of retinitis. The best vision possible should 
lie obtained by use of proper glasses. In addition to 
these, the treatment must be directeil to that of the gen- 
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eral condition of the patient, and the treatment of the 
nephritic disease giving rise to the retinal lesion.. 

Diabetic Betinitis. This is a variety of retinitis which 
is found in patients sufFering from diabetes It is most 
frequently found in those who are affected with diabetes 
mellitus, but iii rare instances has been observed in those 
affected with diabetes insipidus. It occurs very late in 
the disease. 

STTuptoms. The symptoms are somewhat similar to 
tliose of albuminuric retinitis. Central vision is some- 
what impaired, there is contraction of the visual fields, 
and the plaques which are observed throughout the 
fundus are more yellowish in color than those occurring 
in albuminuric retinitis. The hemorrhages are also larger 
in size and greater in number, than are usually found in 
the former disease. The peculiar radiating figure which 
is seen in the macular region in albuminuric retinitis is 
not observed iu tliis affection. 

Diagnosis and Prognosis. The diagnosis is made by 
the ophthalmoscopic examination and the examination of 
the urine. The prognosis is grave but not so quickly 
fatal to life as in albuminuric retinitis. Central vision 
may be very greatly impaired or entirely destroyed by 
involvement of the macular region. 

Treatment. The treatment consists in the management 
■of the diabetic conditon, as local treatment is of very little 
■use. The eyes must be rested, as in any other variety of 
■retinal disease. 

Sypbilitic Retinitis. This disease is usually associated 
with, and is very frequently secondary to, disease of the 
choroid, and is found in lioth the acijuired and the con- 
genital varieties of syphilis. There is more or less exu- 
dation, as well as a number of hemorrhages, profuse in 
rtOT, the latter sometimes passing into the vitreous. 
ondition is almost always accompanied by a thick- 
of the walls of the vessels, in reality a syphilitic 
leritis and endarteritis. The disturbance to vision 
* ia very marked, especially if the region of the macula is 
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involved. If the choroid is involved the condition la 
aometinies known as chorio-rctinitig. Aa the condition pro- 
greases toward recovery the exudate and the hemorrhages 
gradually become absorbed, leaving the arteries reduced 
in size, atrophic patches in the choroid, and streaks of 
connective tissue in various parts of the vitreous. 

Treatment. The treatment should consist of the earlyJ 
and continuous administration of mereury and iodide of 
potassium. The eyes should be rested by maintaining 
mydriasis, and strong light should be avoided by the nse 
of smoked glasses. Sometimes rest in bed and restricted 
diet are necessary if large hemorrhages are found, 




Hemorrhagic Betinitis (Apoplexy of the Retiita). 
This variety of retinitis is, in tlie beginning, usually 
confined to one eye. The vision is more or leas impaired, 
according to the location of the hemorrhages. The pa- 
tient may have observed colored vision, and the ophthsl- 
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Recina! hemorrhages, arterio-selerosis, venous obliter-atio 
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" moscopic examination reveals numerouB feathery-shaped 
hemorrhages, which are usually confined to the fibre 
layer of the retina. There may be i^light inflammation 
of the optic nerve, together with tedema of the surround- 
ing retina. The retinal veins may be distended and tor- 
tuous, and if there have been previous hemorrhages 
numerous whitish plaques will be observed marking 
their positions. This form of retinitis is usually dependent 
upon the condition of the bloodvessels and is most fre- 
quently found in elderly people. 

A variety of retinal hemorrhage, without much retinal 
inflammation, is found in young people who are affected 
with arterial or cardiac disease, the walls of the arteries 
usually being much thickened. (See Plate IX.) Where 
the arteries cross the veins it can be observed that they 
are much thicker and more opaque than normal, and that 
indentations are made in the veins, impeding the egress 
of the blood current. Because of this stasis the vessels 
rupture, and numerous hemorrhages are observed. 

Treatment. Atropine should be instilled, the eye 
should be protected from strong light by smoked glasses 
or a bandage, and if active bleeding is going on the 
patient should rest in bed for a few days, faking lar^ 
doses o£ the fluid extract of ergot. As hypodermic in- 
jections of gelatine have proved of service in hemorrhage 
in other organs of the body they might be tried in this 
condition if the bleeding continued. Later iodide of 
sodium and pilocarpine sweats are of use in clearing up 
the hemorrhagic areas. The correction of any abnormal 
condition of the heart should be attended to. It has 
been pointed out by Mr. Gunu that when retinal hemor- 
rhages of this character are observed there is probability 
of death from cerebral hemorrhage within a compara- 
tively short time. 

Leuksemic Retinitis is a variety of retinal inflamma- 
tion characterized by general swelling and opacity of the 
jetina, sometinies involving the optic disk, which is found 
profound leukwmia and pernicious ansmia. The 
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fundus is a very pale red or yellow in color, the retinal 
veins are markedly enlarged, and in the late stages of the 
disease there are numerous feathery-shaped hemorrhages. 
If the affection has been present for some time there may 
be patches of dense exudate. Both eyes are usually 
affected. 

Treatment. The treatment is that of retinitis in gen- 
eral, in addition to the treatment of that condition of the 
blood which gives rise to the disease. 

Circinate Retinitis is a name given by Fuchs to a 
condition which is characterized by a circular arrangement 
around the disk, or macular region, of whitish patches 
and radiating lines which are apparently situated in the 
deeper layers of the retina. Occasionally these spots are 
arranged in the shape of an ellipse, one end of which is 
in the neighborhood of the optic disk, the other extend- 
ing some distance beyond the macular region. Some- 
times hemorrhages are observed, and vision is much re- 
duced. 

Striate Retinitis is a condition which is characterized 
by a number of light stripes which extend from the 
periphery of the fundus toward the disk, and which are 
sometimes bordered by lines of pigment. The origin of 
the affection is not positively determined, but it is prob- 
able that the condition is somewhat analogous to angioid 
streaks of the retina. This analogy, however, is denied 
by some authors. 

Central Punctate Retinitis is another variety of 
retinitis in which there are a number of spots or lines 
scattered throughout the fundus, but especially marked 
in the macular region. The optic nerve is somewhat 
gray. There may be a scotoma without any contraction 
of the periphery of the visual field. Hemorrhages into 
the vitreous sometimes occur. 

Proliferating Retinitis is characterized by the forma- 
tion of dense masses of connective tissue which extend 
from the retina into the vitreous, and are usually found 
after an attack of retinitis in which there has been ex- 
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e hemorrhage. It is observed as a reyiilt of retiniti 
rather than as a pathological process of itself. 

Retinitis PigmentOBa (Pigmentary Degeneration of 
the_Retilia). Tliis affection ia, as a rule, congenital, the 




earliest symptom nottnl being nigiit-bllndnesa. Ophthal- 
moscopically there are found numerous small stellate pig- 
ment patches which are first observed in the extreme 
iPeriphery of the retina. It is a degenerative rather than 
I inflammatory process, aud affects the choroid as well 
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as the retiiiii. It is a disease of long duration, the first I 
symptoms being noted in early life, bnt gradually in-.l 
creases in intensity and ultimately produces almost com- 
plete blindness. The pigmentatioQ is stellate-shajied, I 
looking not unlike bone corpuscles, and consists in hyper- -1 
trophy of the retinal pigment which a<Ivances into the 1 
substance of the retina in the form of minute prolonga- 
tions and reachcH and follows the course of the smaller 1 
retinal vessels. The retinal vessels are much reduced in I 




size, the optic disk becomes pale in appearance, the visual 
fields are contracted concentrically until finally only a ' 
minute field remains (Fig. 77). The patients have 
great difficulty in seeing at night, the night-blindnesa 
being due to the small area of retina functionating and 
the sluggish condition of the remaining approximately J 
normal portion. In exceedingly rare instances the dig-. 
ease b^ins in the macular r^ion, when it is termed r 
nUi« pigmoitoiia eentralk. 
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Causes. In a certain number of cases of retinitis pig- 
mentosa ihere has been consanguinity of parents or 
I heredity. Inherited syphilis is undoubtedly the cause 
in other cases. The affection sometimes accompanies 
deaf-m litis m. 

Treatment. Unfortunately, treatment is of little avail 
in this affection. Occasionally cases are met with iu 
which the progress of the disease seems checked for a 
I time, but this is also observed at times independent of 
I any course of treatment. The health of the patient should 
I be put in the best ])Ossible condition and maintained. 
J Hypodermics of strychnine and the local use of galvanism 
I have been advocated as remedies to be employed. 

Embolism and Thrombus of the Central Ketlnal 

■ Artery. If an embolus lodges in the central artery of 

¥the retina it produces complete and instantaneous biind- 

Siess of the eye ; if it lodges in one of its branches, how- 

■, it produces blindness in a portion only of the visual 

eld. Vision is lost suddenly and is not accompanied 

I6y pain. 

With the ophthalmoscope the fundus appears much 

paler than usual, the arteries are small, containing very 

little blood, and the latter may appear to be broken 

..instead of a continuous stream. The fovea centralis 

Appears as a bright red spot, sometimes known as the 

\erry-red upot, which is due to the appearance of the 

^ihoroid through the thinnest part of the retina. In a 

few hours the retina may become grayish-white and 

somewhat [edematous, the optic disk becoming more pale. 

Should only a branch of the retinal artery be blocked the 

Bymptoins will be confined to that portion of the retina 

which the branch supplies. A thrombus may sometimes 

be diagnosed because of the longer time required for the 

symptoms to appear, as well as a history of previous 

attacks of transient blindness. 

Oauaee. The most frequent cause of embolism of the 
. central artery of the retina is some disease of the cardiac 
tvalves. It is sometimes found, however, to occur in 
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Bright's disease, m arterial sclerosis, etc. It is usually I 
confined to one eye. 

Prognosis. The progDosis is exceedingly unfavorable \ 
80 far as vision is concerned. 

Treatment. Tlie treatment, as a rule, proves of little 1 
avail. Iridectomy, sclerotomy, and paracentesis of the J 
anterior chamber have been employed, with the idea of I 
restoring the circulation or reducing intraocular tension. J 
Massage of the eyeball has also been recommended. I 
Inhalations of nitrite of amyl may be tried. 

Thrombosis of the Central Vein is complete 
partial, and ia usually accomjionied by sudden blindness. I 
The retinal veins become enormously dilated and tortuous, I 
their walls giving way in various places and producing 1 
many large and small hemorrhages. The arteries arel 
diminished in size, but can be made to pulsate by slight I 
pressure upon the eyeball. The tiisease usually resultaj 
in atrophy of the optic nerve and retina, and is found ina 
people who have atheromatous arteries, but in some caseaV 
no cause can be found. 

Detachment of the Retina (Amotio Retins). Thi»l 
condition consists of a separation of the retina from the \ 
choroid by means of a serous fluid or new-gro\vth. 

STiaptomB. The symptoms consist of a complete orl 
partial loss of visual acuity, the amount depending upon J 
the extent and location of the detachment. As a rulp, ' 
the condition comes on suddenly. At first only a portion 1 
of the retina is detached, but ultimately the whole retina ,1 
may be separated from the choroid with the exception o€ 1 
the attachment arouud the optic disk and at the ora I 
serrata In front. There is loss of that portion of the J 
visual field corresponding to the detached portion of the 1 
retina. Either one or both eyes may be affected. 

The ophthalmoscope shows the detached portion of the ' 
retina waving in the vitreous (Fig. 78). Its appearance 
is opaque, and upon it brandies of the retinal vessels 
can usually be oliserved. In a very slight detachment 
the opacity is not noticed, and the condition may 1 
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I detected only by the displacement of the retinal vessels, 
I In a detachment just beginning there may be observed a 
1 peculiar mottled appearance. 

Causes. The causes of retinal detachment may be due 
to traumatism or disease. It is found more frequently 
in men thaa in women, and is sometimes observed in 



high myopia. 




Diagnosis. The diagnosis is determined by tlie use of 
the ophthalmoscope and the appearance of the symptoms 
just described. The progiioHig is bad, vision, as a rule, 
being ultimately lost. 

Treatment. The treatment consists of rest in bed, 

together with absolute rest of the eye. The latter may 

Lfae obtained by the use of a mydriatic and a light band- 

The interna] administration of the iodides and the 

nlicylates have proved of benefit in some cases, as have 

^so pilocarpine sweats. The withdrawal of the subretinal 
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fluid by means of a scleral puncture (posterior sclerotomy) 
has been employed with good temporary results in some 
cases, but unfortunately at a later period tlie retina be- 
comes re-detached. Subconjunctival injections of solutions 
of sodium chloi'ide have recently been strongly advocated 
in this condition. 

Glioma of the Retina is the form of tumor moat fre- 
quently met with in this portion of the eye. It is a variety 
of sarcoma which may spriug from any portion of the 
retinal tissue, and occurs in early childhood. The growth 
is at first slow, but in the later stages becomes very rapid. 
Sometimes the reflex which is obtained from the growth, 




Glloaia of (he retlDB. (Lebei 



by throwing light into the pupil, causes it to resemble 
somewhat the condition of purulent choroiditis. Whea 
it has attained considerable size the eyeball becomes hard, 
red, and tender to the touch. It extends through the 
optic nerve to the braiu if unchecked. 

Treatment. The treatment consists in the earliest pos- 
sible removal of the globe of the eye, the optic nerve | 
being divided as deep in the orbit as possible. If the . 
orbital tissues are involved exenteration of the orbit must \ 
be performed. 

COQgremtal Defects. The principal congenital defect \ 
of the retina is the condition known as opaque nerve fibres. 
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I These are fibres which pass from the optio nerve to the 
retina still retaining the medullary substance present in 
the nerve fibres in other parts of the body, especially 
those which go to make up the large ner\'e trunks. 
These fibres are spread out over the retina most fre- 
quently in the neighborhood of the optic disk, but occa- 
sionally in the periphery, and present white patches which 
obscure all details of that portion of the fundus which 
y occupy (Fig. 80). Their condition does not change. 




Opiique 



Sometimes the retinal vessels vary in distribution and 
Kftppearance. Normally tliey are not tortuous, but at times 
Kthere is a oongeniial tortuoxify which is difficult to distin- 
■:gui8h from a similar condition observed in neuroretinitis. 

As a congenital condition there may also be observed 
i spoilt between the bloodvessels, i 

kail white spnle in the neighborhood of the macula. 



CHAPTEK X. 

DISEASES OF THE OPTIC NERVE. 

It is usual to describe two varieties of optic nerve 
inflammation. The first, or that condition in which 
ophthalmoscopic examination reveals an inflammatory 
condition of the nerve head, is sometimes called papillUiSy 
or intraocular optic neuritis. The second, or that condi- 
tion in which vision is markedly disturbed and in which 
the ophthalmoscope reveals but very slight changes in 
the optic disk, or none at all, is termed retrobulbar 
neuritis, or orbital optic neuritis. 

Intraocular Optic Neuritis (Papillitis, Ohoked Disk). 
Inflammations of the optic nerve are of the greatest im- 
portance not only as regards the loss of vision, which 
sometimes accompanies them, but because their appear- 
ance is of the greatest assistance in the diagnosis of cer- 
tain affections. The symptoms vary greatly according to 
the intensity of the swelling. 

Symptoms. An ophthalmoscopic examination will re- 
veal swelling of the intraocular end of the optic nerve. 
This may be so great that the edges have become much 
blurred or entirely obliterated, the position of the nerve 
being known principally by the convergence of the 
bloodvessels. In addition there is increased vascularity 
and certain changes in the vessels. The arteries become 
smaller than normal, and are partially hidden by the 
swelling. The veins are larger than normal, more or 
less tortuous according to the intensity of the inflamma- 
tion, and are darker than usual. This tortuosity may be 
so great in some instances as to present the so-called 
" corkscrew " appearance. In some cases there are 
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hemorrhages upon the surface of the disk and in its im- 
mediate neighborhood. If they occur in the fibre layer 
of the retina they are feather-ahaped in appearance, but 
if they occur in the deeper layers their edges are cleaner 
out. In severe cases of optic neuritis there may be small 
patches of exudate in other portions of the retina as well 




Acate opKo naurilia, Nole disk mucli swollen 


eBtimBted at + 


Indistinct ; vesgels ubacDted at edge : lurge uutubei 




toll, patches of tedBmii in the retina, veins very to 


WOUB. {Splcer.) 



s in the immediate neighborhood of the optic dish itself. 
I Portions of the vessels may be entirely covered with the 
I exudate so that they can scarcely be distinguished. Tlie 
I degree of swelling is usually measured by the oplithalmo- 
ESoope in dioptres. Ordinarily 3 dioptres of refraction 
liDdicate about 1 millimetre of swelling. To those cases 

1 which the swelling is very excessive, and which were 
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supposed to be due to the great compression preventing J 
the egress of blood from the eye, the term choked disk ] 
has sometimes been given ; to those in which there is I 
considerable involvement of the retina, in addition to I 
the optic nerve, the term iieur<yrdhuih has been given i 
(Fig. S2), IJatcendlii,;/ neurUix is a term which has some- 




times been used to describe a moderate swelling of t 
nerve head mth very little distention or tortuosity of J 
the veins, and the appearance of exudate which is notT 
limited to the disk but passes intu the surrounding retinft.J 
It is better that all of these varieties, however, should bal 
described under one heading. Central vision is so 
times markedly reduced and at other times scarcely 
affected. Those cases in which the macular bundle of 
nerve tibrea is affected present the greatest reduction of 
vision. The visual field may be contracted concentrically i 
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or remain unaltered, The Dormal blind spot maj be in- 
creased in size, or abnormal acotomata may be found. 
Tile changes in the visual field are infre(iuently limited 
to abnormal color perception. 

Diagnosis. The diagnosis of papillitis can only he mude 
by an ophthalmoscopic examination, Occiisionully, in 




I 
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Swullcn disk in h chsc of ctiroDic mcniugillB. {LtebKicb, 

conditionH of high hyperopia, there is a slight reddening 
of the Burface of the disk, together with some l:)Iurring 
of the edges (sjiurlou-a optic iieiintis) which it is sometimes 
difficult to differentiate from a low-grade optic neuritis, 
but a careful study of the case as regards refraction, the 
visual field, and its course will usually determme the 
true condition. 
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Course. Tlit; course of papillitis is usually slow. In 
the acute cases accompanying cerebral conditions there 
may result partinl or complete atrophy of the optic nerve. 
Very rarely a second attack of neuritis may occur in a 
previously affected nerve. 

Oauaes. The most frequent cause of severe optic 
neuritis is some pathological condition of the brain and 
its membranes. It is stated that it occurs at some time 
or other in 90 per cent, of all cases of brain tumor. It 
is also produced by cerebral abscess, thrombosis of the i 
lateral and cavernous sinuses and meningitis. Cerebral 
hemorrhage very rarely gives rise to optic neuritis. It ] 
may also lie occasioned, however, by acute febrile diseases, 
syphilis, anaemia, menstrual disturbances, exposure to 
cold, and injuries, as well as by orbital disease. 

There have been advanced many theories as to the | 
meefuniimit of optic iiearitin. It may be produced by an i 
extension of the inflammatory process from the surround- 
ing parts, or by certain poisons. In connection with its 
appearance in cerebral tumors two principal theories have 
been advanced. The first is that the enormous Bwelling 
and inflammatory condition is brought about through 
increased intracranial pressure extending to the optic J 
nerve, the vessels of the nerve being compressed ao that j 
the passage of blood from the eye is impeded. The 
secimd, or inflammatory theory, is that the fluid in the 
nerve sheath is irritating and produces inflammation, this 
iMiing brought about by infection from the intrscrauial l 
disease. It is likely that both of these conditions have 
something to do with most cases. 

Treatment. The important factor in the management 1 
of these cases is to remove the cause if possible. The \ 
pressure upon the optic nerve fibres should be removed ( 
as rapidly as [lossible in order to prevent a subsequent 
optic-nerve atrophy. If there is an intracranial tumor 
or abscess, an operation either with or without removal 
usually helps the optic neuritis because of the relief of 
intracranial pressure. In syphilitic cases the rapid ad- 
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ministration of antisyphilitic remedies is called for. In 
non-syphilitic cases large and rapidly increasing doses of 
iodide of potassium assist in the removal of the exudate 
and in the subsidence of the swelling. Iron, arsenic, 
and the salicylates, according to the condition present, 
will be found of benefit in some cases. The eyes should 
not be used for close work, and in the later stages, when 
the exudate has been mostly absorbed and the swelling 
has largely subsided, full doses of strychnine, administered 
by mouth or by hypodermics in the temple, are of the 
greatest benefit. Gtilvanism has also been recommended, 
but does not seem to be of much use, as it is doubtful 
whether any of the current reaches the nerve fibres. 

Orbital Optic Neuritis (Retrobulbar Neuritis, Cen- 
tral Amblyopia). This variety of optic neuritis has its 
intensity of inflammation located behind the eyeball in 
the orbital part of the optic nerve. It is usual to describe 
two varieties, the acute and chronic. 

Acute Retrobulbar Neuritis. There is rapid loss of cen- 
tral vision in one eye, accompanied by some pain and 
discomfort upon moving the eye, together with deep-seated 
tenderness in the orbital cavity. Even when central 
vision is comparatively good there is a complaint of hazi- 
ness or fogginess in front of the eyes. An ophthalmo- 
scopic examination at first reveals nothing abnormal, 
but later there may appear a slight haziness of the disk, 
which becomes paler than usual. After some weeks the 
undoubted signs of optic nerve atrophy may appear. 

The affection runs an acute course, and may end either 
in complete blindness or in recovery of all or a part of 
normal vision. It may be caused by orbital disease, 
menstrual disorders, rheumatism, gout, and malaria. It 
may also be produced by injury. 

Treatment. The treatment consists in the removal of 
the cause. Abstraction of blood by the application of 
leeches and the internal administration of iodide of potas- 
sium, either with or without profuse diaphoresis by means 
of hypodermic injections of pilocarpine, are of benefit. 
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Id the later stages strychniae is to be employed for its 
effect upon the optic nerve fibres. 

Ohronic Betrobnlb&r Neniitis (Toxic Amblyopia, Tobacco- 
alcohol Amblyopia), This variety of retrobulbar neuritis 
is similar to the acute except that it pursues a much more 
chronic course, requiring a longer time for the symptoms 
to become manifest. The patient first notices a diminu- 
tion, or " fi^ginese," of central vision which glasses do 
not improve. This reduction of vision may be only slight 
or very great. An ophthalmoscopic examination may 



night 




tobacco amblyopia. 



reveal a normal appearance of the nerve head, or it may 
be quite pale in the lower outer quadrant. The periphery 
of the visual fields is unchanged, but in the centre of each 
there is found a scotoma, either relative or absolute, ac- 
cording to the stage of the disease. Green is the first 
color to disappear in this scotomatous area, and is fol- 
lowed by red and blue, and last by the inability to recc^ 
nize form. The scotoraata are usually of an oval shape, 
and extend from the region of the fixation point to the 
point corresponding to the optic nerve entrance (Fig. 84). 
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Oaoses. The most frequent causes of this affection are 
the excessive use of tohacco and alcohol. A great many 
drugs will also produce the same symptoms, viz., lead, 
iodoform, nitrobenzol, bisulphide of carbon, canuabis in- 
dica, and several others. Toxic amblyopia from tobacco 
or alcohol usually occurs after the thirty-fifth year. 

The lesion produced by this form of amblyopia is an 

inflammation of the papillo-macular bundle of fibres of 

F the optic nerve which may result finally in atrophy ; and 

' i for this reason that in the late stages of the disease 

I the lower outer quadrant of the optic nerve, or that por- 

I tion occupied by the papillo-macular bundle appears pale. 

[ It is now believed that in certain varieties the disease 

} primarily affects the ganglion cells of the retina, and 

I secondarily involves the papillo-macular bundle of nerve 

Ibres. 

Prognosis. The prognosis depends upon the stage of 

' the affection when the patient comes under observation, 

and whether or not the cause can be entirely removed. 

Treatment. The most important feature in the treat- 

i ment of chronic retrobulbar neuritis is to remove the 

V cause as early as possible. If it is due to excessive use 

I of tobacco or alcohol, these must be absolutely prohibited. 

] The internal administration of tlie iodides, and Turkish 

baths or pilocarpine sweats, will assist in the removal of 

the toxic substance from the system. For its effect upon 

the dbeased nerve fibres, strychnine should be given in 

full doses. Slight temporary improvement has been 

observed to follow inhalations of nitrite of amyl. 

Atrophy of the Optic Nerve. This is a general term 
which is applied to the optic nerve when its fibres have 
become more or less degenerated from various causes. 
There are many varieties of optic nerve atrophy, but for 
the present purpose it will suffice to describe only two, 
viz., primary atrophy and secondary atrophy. 

SymptomB. The principal symptom observed by the 
patient is gradual impairment of vision. This is true 
^ for both distant and near vision. If an ophthalmoscopic 
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examioation is made certain changes in the optic disk I 
will be observed. The color of the disk may be a lustre- 
less white, or gray, or greenish. It has lost its trans- 
lucency and appears opaque. The physiological cup, ' 
usually not<;d in the neighborhood of the centre of the 
disk, may have changed in character, or liave become 
oblittirated. The lamina uribrosa may or may not be 
more distinctly observed than in the normal nerve. In ■ 
some cases the whole optic nerve appears to be cupped. J 
The vessels may be normal, but, as a rule, the arteriea 1 
are diminished in size. 1 





Atropliyof dl!ilifrom«plnBl dl»- 
Ve»els normal. |De Wecker.) . 

If the field of vision is taken many curious changeof 
are observed. There may be concentric contraction of the n 
field for form and colors, or the form field may be normal 
and the color fields markedly contracted. Irregular coii- 
tractions are sometimes met with as well as the concen- 
tric variety. Many varieties of scotomata are also seen. 

Primary Atroplijr is an atrophy occurring without any J 
ajtparent pre-existing cause, and is sometimes called J 
pro</rcjf«ife atmphi/. It is a form of atrophy which i*l 
found in connection with tabes dorsalis, but is also oooa- i 
sionally observed in disseminated sclerosb, or as a result J 
of poison from syphilis, etc. A number of cases of omi- 7 
genital otrophi/ of this ciiiiractfir liavc been reported, many ■ 
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of them being hereditary. In primary atrophy the nerve 
head usually appears chalky white, the edges being clean- 
out. 

Secondary Atrtqihy is that variety of optic nerve atrophy 
which appears as a result of some pre-existing disease, as 
optic neuritis, retinal disease, or traumatism. That 
variety following optic neuritis is sometimes known as 
consecutive, or poshieunfe atrophy. In this variety the 
physiological cup has been filled by the exudate occurring 



Left 




Field of vision from a case oC posttuimitlc opllc fttropby, 
t[OD for form, but marked contraction for red nnd green, witb an absolnte cenlnl 
ccotoma. From wltboul iuvard Ibe fields are white, red, and green. 

in the inflammatory stage, and the edges of the disk are 
not clean-cut, as in primary atrophy. Following the 
course of the vessels whitish lines are observed which are 
indicative of the previous inflammatory process. 

The condition of the nerve in primary atrophy is 
brought about by a sclerosis and shrinking of the nerve 
fibres. The condition of the nerve in secondary atrophy 
is usually brought about by prolonged compression of the 
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Prognosis. The progaosis in optic nerve atrophy 
exceedingly grave. In a large number of caaea tbe dis- 
ease goes on until complete blindness ensues. The best 
that can be hoped for, in the milder cases, is to check the 
process and retain what vision the patient has. In some 
cases following the toxic amblyopias or acute disease, 
marked improvement or complete restoration of vision 
may be hoped for. The retardation or progression of the 
affection will depend lai^ly upon the condition of the 
visual field. If the latter is becoming gradually smaller 
the prognosis is very bad ; if it remains unchanged, how- i 
ever, tlie hope of retaining some vision may be enter- I 
tained. I 

Treatment. The general health of the patient must be ' 
improved as much as possible, together with the removal 
of the cause of the atrophy, if this can be determined. 
The ioteroal administration of full doses of strychnine, 
or hypodermic injections of the same drug into the temple, 
is of benefit. Nitroglycerine internally and the inhala- 
tion of nitrite of amyl daily are advocated ftir their effect 
upon the vascular supply of the uerve. The employ- 
ment of galvanism seems to be of doubtful advantage. 

Hemoirbage into the Optic Nerve Sheath is occa- J 
sionally met with and is characterized by a sudden loss J 
of the visual acuity. Upon ophthalmoscopic examina-T 
tion there will be noted sometimes a small crescent-shaped J 
hemorrhage partly encircling the disk at its margin. In'l 
other cases the ophthalmoscope v,i\\ reveal no abnormal f 
condition. 

Treatment. The treatment consists in the rest of th» I 
eye, the administration of the iodides and pilocarpine I 
sweats for the absorption of the clot. I 

Hyaline Bodies in the Papilla. In this condition j 
there are a number of small rounded masses, sometimeB J 
described as colloid, found in the optic nerve head. Th^« 
are exceedingly rare and present a yellowish or blniMt] 
appearance when examined with the ophthalmoBeopp.f 
They are sometimes found in eyes which have beenl 
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damaged by disease, but have also been observed in eyes 
otherwise normal, vision not being interfered with. 

Tumors of the Optic Nerve. These are exceedingly 
rare, but many varieties have been reported, including 
fibrortiay myxoma^ sarcaniay glioma, endothelioma^ etc. 
When they become sufficiently large they produce ex- 
ophthalmos. Movements of the eyeball are unaffected, 
but vision is generally interfered with in the early stage. 
An ophthalmoscopic examination usually shows an optic 
neuritis, which is followed later by atrophy of the nerve. 

Treatment. The treatment consists in the removal of 
the growth as soon as it is recognized. If it is possible 
an attempt should be made to remove it without sacri- 
ficing the eyeball, but if this cannot be done, enucleation 
must be performed. 

Congenital Anomalies. Coloboma of the Sheath of the 
Optic Nerve is occasionally met with and is characterized 
by an apparent enlargement of the surface of the disk 
with slight excavation below. There may be some pig- 
ment on its edge. The excavation is usually deep, the 
principal bloodvessels curving perpendicularly over the 
edge. It depends upon imperfect closure of the foetal 
fissure. 

Connective Tissue Bands are sometimes seen upon the 
surface of the disk and may be due to prolongation of the 
lamina cribrosa. They are sometimes transparent and 
sometimes opaque, and may also be due to the remains of 
the hyaloid artery. 

Opaque Nerve Fibres have been described under con- 
genital defects of the retina (Fig. 80). 



CHAPTER XI. 

AMBLYOPIA. 

Amblyopia is a terra which is usually employed to 
describe those cases in which the vision remains subnor- 
mal without ophthalmoscopic change. It does not refer 
to those conditions in which the vision is reduced on 
account of a refractive error, and which become normal 
after its correction. 

Amaurosis is a term which is usually employed to 
describe that condition in which the eye is absolutely 
blind without ophthalmoscopic change. Both terms have 
been employed rarely in those cases with reduced vision 
due to inflammatory conditions. 

Congenital Amblyopia. Congenital amblyopia is that 
condition of the eye in which there is a congenital de- 
ficiency of vision. It is, as a rule, confined to one eye, 
though both may be affected, and in many cases there 
exists a squint in the amblyopic eye. In some instances 
the condition is not discovered until an examination is 
made by an ophthalmic surgeon. The condition is fre- 
quently associated with high degrees of hyperopia, 
myopia, and astigmatism. In this class of cases clear 
images have not been focused upon the retina on account 
of the high refractive errors, and this want of use has 
probably produced the amblyopia. The proper correction 
of the refraction does not immediately increase the vision 
to normal, but after the use of glasses for a considerable 
period of time some increase in the visual acuity may be 
noted. 

Any condition in early life which interferes with the 
perfect formation of images upon the retina, such as con- 
genital cataracts, may produce the so-called amblyopia 
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ex anopsia or amblyopia from non-use. This term was 
formerly applied to all cases of squint in which the vision 
was subnormal, but that it does not always hold good is 
proved by the fact that in some cases of squint the vision 
is normal in each eye. 

There is very little tendency for congenital amblyopia 
to change for the better or worse ; but a number of in- 
stances have been recorded in which after injury destroy- 
ing the vision of a normal eye, the vision of its fellow, or 
amblyopic, eye has been materially improved, evidently 
because of the necessity for its use. 

It is always worth while in cases of congenital ambly- 
opia, unilateral in character, to cover the good eye for 
several hours a day, thus throwing the necessity for work 
upon the amblyopic eye. By this means the vision can 
sometimes be improved. 

Congenital i^blyopia for Colors is a condition met 
with most frequently in males in whom there is an ina- 
bility to distinguish between the different colors. The 
condition is frequently hereditary, and is incurable. The 
eyes present no abnormal appearance, and, indeed, some 
individuals do not discover that they are color-blind until 
very late in life. The cause and pathology are unknown. 
As a rule, the individuals who have congenital color 
amblyopia have not complete loss of color sense, but loss 
of ability to distinguish between some of the fundamental 
colors. The tests for color blindness have been given on 
page 31. 

Reflex Amblyopia is occasionally met with, the most 
frequent cause probably being irritation of a nerve by 
some defect of a tooth. The condition disappears upon 
the removal of the exciting cause. 

Ursemic Amblyopia is observed in cases of nephritic 

disease due to scarlet fever or pregnancy, but may also 

occur in patients affected with albuminuric retinitis. 

The amblyopia presents itself quite suddenly, the patient 

frequently waking to find himself blind after having 

retired the night before with good vision. Both eyes 

14 
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are affected, and it is usually associated with other symp*! 
toina of uriBmia. The pupils are usually dilated, but? 
react to light. The blindness lasts for two or three days, ( 
when the sight may be entirely regained, A similar con- J 
dition is sometimes met with in diabetes. 

Amblyopia from Loss of Blood. Sometimes follow-^ 
ing excessive hemorrhage, loss of vision is observed. It! 
is more frequently seen when the hemorrhage is sponta-fl 
neoug than after a hemorrhage produced by traumatism, f 
The loss of vision may be only temporary, or it may be | 
permanent, and followed by atrophy of the optic nerve. 
With the ophthalmoscope the optic disk is usually seen | 
to be more or less pale with contraction of the arteries. [ 
There may also be present some involvement of the I 
nerve, together with retinal hemorrhages. 

Treatment. The treatment consists in complete rest in j 
bed, the use of iron, arsenic, and strychnine, aa well a 
transfusion. 

Amblyopia from Drugs. Some substances {tobacco, 
alcohol, etc.) produce amblyopia by means of an orbital 
optic neuritis, and the condition has been described under 
this heading. An amblyopia may arise, however, from ■ 
the toxic influence of many other substances, such as I 
nitrate of silver, mercury, nitrobenzol, cannabis indica, 
iodoform, chloral, lead, salicylic acid, and quiuiue. In 
quinine amblyopia the symptoms may appear after a mod- 
erate dose, altliough tliey are more frequently met with 
after excessive quantities have been taken. The symp- 
toms of quinine-blindness are total loss of vision, extreme 
paleness of the optic disks, diminution of the retinal 
bloodvessels in number and calibre, and contraction of | 
the field of vision. 

The result of an attack of quinine blindness may be J 
partial or complete recovery of central vision. 

Ah demonstrated by de Scliweinitz in his experiments 
upon dogs, the toxic influence of quinine is to lessen 
through spasm of the vessels, tlie bloofl supply of i" 
retina and optic nerve, and Liter permanent optic nerva-f 
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Fatrophy raay follow. It has been recently shown by 
Ward Holden that the effect of the diminished blood sup- 
ply is a degeneration of tlie ganglion cells and nerve fibres 
of the retina, which is followed by an ascending degener- 
ation of the optic nerve. 

Treatment. The treatment consists in inhalations of 
nitrite of amyl and the internal administration of strych- 
nine and digitalis. The use of the drug should, of course, 
he discontinued. 

Hysterical Amblyopia is a marked reduction of the 

. visual acuity, which is usually associated with some of 




a. case of h;Btericsl Bmblyopla. 
implete reveTHal of tha red and blue fle1d& S 
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the other signs (if hysteria. The patient may complain of 
photophobia and of flashes of light. There may be hemi- 
aiiieethesia of the face or limbs, as well as of the conjimc- 
tiva and cornea. A spasm, or paresis, of accommodation 
is also occasionally observed. Vision may be entirely 
"wlished, or only partially lost, and the affection is usually 
'lateral. It is most frequently met with in young 
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girls and women. In rare instances complete amaurosis 
is observed. 

The fields of vision are contracted concentrically, and 
in many instances there will be found a complete or partial 
reversion of the color fields. The condition may last for 
a long time, but the prognosis for recovery is, as a rule, 
good. 

Treatment. The treatment consists of the use of such 
means as will improve the nutrition of the patient, such 
as general tonics, rest, massage, and electricity. In some 
cases the condition is relieved by suggestion. 

Simulated Amblyopia (Blalingering). A number of 
individuals are met with from time to time who, in order 
to escape from some duty such as military service, or in 
the attempt to secure compensation for some alleged in- 
jury, pretend to be blind in one eye. In some of these 
cases it is exceedingly diflScult, and especially so in the 
individual who claims to be blind in both eyes, to detect 
the falsity of the statements made. There are a number 
of tests, however, which are employed to detect this 
condition : 

1. If a prism of 6 or 8 degrees^ strength be placed 
with its base down in front of the eye which the patient 
claims to be good, and diplopia is observed, with one 
image above the other, when looking at a lighted candle 
5 or 6 metres in front of him, there is vision in both eyes. 

2. If the accommodation is paralyzed by means of 
atropine or other cycloplegic in the eye which is claimed 
to be good, and the patient with both eyes open can 
read small print, the other eye is not blind. It may, 
however, be very myopic, which can be determined by 
an ophthalmoscopic examination. 

3. This test, devised by Harlan, is extremely useful. 
A trial frame is placed in front of the patient's face as if 
he were being tested for glasses. Simultaneously there 
is placed in front of the supposed good eye a + 8. 16 D. 
lens, and in front of the eye which is claimed to be blind 
a plane glass, or a — 8. 0.25 D., which will not interfere 
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with vision. If the letters on the test card at 6 metres' 
disUnce can be read, the reading has been accomplished 
with the eye which is claimed to be blind. It is well to 
b^in this teat by placing a weak concave lena in front 
of each eye, so that if the patient closes the eye which he 
claims to be good, and attempts to look with the other 
eye in the beginning of the test, he will observe that he 
can see through the lens and will be thrown off his guard. 
The lenses are then changed simultaneously, a high con- 
vex being substituted for the weak concave in front of 
the eye which is claimed to be deficient. 

4. The " blind " eye is covered and monocular diplopia 
is produced by placing a prism of 6 or 8 degrees' strength 
in front of the good eye, so that its apex corresponds to 
the centre of the pupil. The " blind " eye is now uncov- 
ered, and at the same time the prism is so moved as to 
cover the entire pupil. If the eye is not blind the indi- 
vidual will still see two images (binocular diplopia). 

Snellen's test consists of a pane of glass with trans- 
it colored letters, which are alternately red and 
_ A spectacle frame with a red glass in front of the 

" blind " eye and a green glass in front of the other is 
placed upon the patient, with instruction to read the let- 
ters on the pane of glass. If all the letters are read he 
must necea^rily see with both eyes, whereas if the eye 
is really blind he cannot see the red letters. 

6. A pencil is held half-way between the eyes and 
some small type, the patient being instructed to read. 
If he can read continuously and none of the words are 
missing he has binocular vision, and is using the eye 
which he pretends to be blind. 

If an individual claims that both eyes are blind it is 
much more difficidt to determine whether this is true or 
not. A test suggested by Priestley Smith and E. Jack- 
son consists in placing a lighted candle in front of the 
individual to be tested, and holding a 6-degree prism 
with its base out in front of one eye. If vision is present 
in both eyes the eye l>ehind the prism will move inward, 



214 



DISEASES OF THE EYE. 



and on removal of the prism it will move outward, while 
the other eye remains fixed. In such cases, however, it 
is usually necessary to have the individual closely watched 
for some time. 

Night-blindness (Nyctalopia, sometimes called Hem- 
eralopia) is a condition in which the vision is good in 
the daytime or with bright illumiaation, but poor at 
night or in reduced illumination. It is a symptom of 
pigmentary degeneration of the retina, and is also 
observed in some of the cases of nerve and retinal 
changes following attacks of scurvy. The condition 
consists in a diminished sensibility of the retina, and is 
frequently found among residents in tropical countries. 
The field of vision for both form and color is, as a rule, 
concentrically contracted. 

Treatment. The treatment consists in the internal 
administration of iron, quinine, and strychnine, and the 
employment of nourishing foods aud good hygieue. If 
there has been a history of scurvy, the use of fresh vege- 
tables and fruits and lai^e quantities of lemon juice or 
lime juice will materially assist the condition. 

Day-blindness (Hemeralopia, sometimes called 
Nyctalopia). This is a condition in which the patient 
sees better in diminished light than in the bright light of 
day. The field of vision is not concentrically contracted, 
aud the condition frequently occiu^ as a symptom of 
ohronio retrobulbar neuritis. In certain cases of nuclear 
opacities of the lens, or of central corneal scare, the 
patient sees better in reduced light on account of the 
corresponding dilatation of the pupil, but these are not 
the conditions of day-blindness as described. 

Treatment. The treatment should consist in the ad< 
ministration of tonics and in the relief of any debilitated' 
condition. In ndditiou the patient should gradually' 
accustom himself to the light. 

Snow- blindness is a condition sometimes observed in 
regions in which there is considerable snow lasting for 
long period, and is in reality a disease of the conjunotivi 
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There is photophobia, blepharospasm, and some hyper- 
semia of the conjunctiva with pain. Occasionally corneal 
ulceration may accompany the condition. There is some 
congestion of the retina, and the pupils are small. The 
prolonged reflection from the surface of the snow may 
produce some contraction of the visual field, together with 
scotoma and night-blindness. The heat reflected from 
the surface of the snow produces the conjunctival condi- 
tion. Smoked glasses should be worn as a preventive 
measure. 

Colored Vision is sometimes observed by objects 
appearing in the form of one particular color. That 
which is most frequently observed is erythropsia, or red 
vision, in which all objects appear to be of a reddish 
color. It is most frequently observed after the extraction 
of cataract, and may last for a short or a long time. 
Blue vision, or kyanopsia, is also occasionally observed. 

Treatment. The treatment is rest of the eyes, protec- 
tion from bright light by means of tinted glasses, and 
the internal administration of the bromides. 



HEMIANOPSIA. 

The Optic Tracts. Fibres of the optic nerves pass back- 
ward to the optic chiasm and there semi-decussate, part pass- 
ing backward on the same side, and part crossing to the 
opposite side of the brain. (See Plate X. ) From the chiasm 
these fibres are continued backward as optic tracts. The 
optic tracts pass backward and outw:ard to the primary 
optic ganglia, most of the fibres entering the external 
geniculate bodies, but a few radiations passing to the ante- 
rior corpora quadrigemina, and a part passing to the 
puldiiar of the optic thalami. A division of the fibres 
here takes place, a few going to the nuclei of the third or 
oculomotor nerves, which have to do with the reflex action 
of the pupils and the movements of the ocular muscles. 
The larger portion of fibres of the optic tracts, however. 
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transfer their impulses to other fibres by means of which 
these impulses proceed backward to the viaual centre in 
the occipital lobe. These fibres pass backward through 
the internal capsule, and terminate in the cuneus and the 
portion of the brain surrounding the calcarine fissure, 
which is known as the visual centre of the brain. If this 
centre for any reason is destroyed, the impulses proceed- 
ing backward by means of the optic nerves failing to 
produce sensations of any kind, there is total blindness. 
The nerve supply of each retina is produced f^^om both sides 
of the brain. The fibres of the right optic^ tra/st pass to 
the temporal half of the right retina^ and the nasal half of 
the left, and the fibres of the left optic tract pass to the 
temporal half of the left retinae and the na^al half of the 
right. There is a special set of iibres in each optic nerve 
which passes to the macula of each eye. 

Hemianopsia, or Half Blindness, is that condition in 
which objects are seen in one-half of the visual field, 
while in the other half there is partial or complete blind- 
ness. It is usually bilateral and due to disease or injury 
of some portion of the optic tract between the chiasm 
and its termination in the occipital lobe of the brain. It 
may affect one eye only if the lesion is in front of the 
chiasm, but the term is not ordinarily employed to de- 
scribe the condition of half blindness, which may be due 
to disease of the eye itself. 

Varieties of Hemianopsia. There are many varieties of 
hemianopsia depending upon the location of the lesion 
within the brain. Right lateral hemianopsia is that con- 
dition in which the temporal half of the right and the 
nasal half of the left visual field are blind, and is due to 
a lesion upon the left side of the brain involving the 
optic tract somewhere between the optic chiasm and the 
visual centre in the occipital lobe. Left lateral heniian- 
opsia is that condition in which there is blindness of the 
temporal half of the left field and the nasal half of the 
right field, and is produced by a lesion on the right side 
of the brain somewhere between the optic chiasm and 
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the visual centre in the occipital lobe. Instead of be 
called lateral hemianopsia theae conditions are sometimes 
described as right and left, hemianopsia, and sometimes ' 
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homonymous lieiiiianopiAa. Bitemporal hemianopsia is thafl 
condition in which there ia blindness of both temporal 
halves of the visual fields, and is produced by a lesion 
affecting either the anterior or jiosterior portion of the 
chiasm. Biiiantd hemianopma is that condition in which 
there is blindness of both nasal halves of the visual fields, 
and must be produced by symmetrical pressure upon both 
optic tracts at the outer sides of the chiasm. Alfiludinal 
hemianopsia consists of the loss of the upper or lower 
half of the field of vision, and might be due to disease 
of a limited portion of the visual centres, but is probably 
most frequently a symptom of hysteria. In lateral hemi- 
anopsia the dividing line between the blind and the see- 
ing portions of the visual field is not always verticai, 
and usually passes around the fixation point, leaving t* 
latter in the preserved half of the visual field. Hemitv 
chi-omafopsia is that condition in which there is loss ( 
one-half of the visual field for colors, the ability to rec 
nize them being preserved in the other half. 

A few cases of Doable HomonyiDoiis Hemianopsia have! 
been recorded, in which both the right and the left lateral 1 
fields have been blind, there being preserved, however, r 
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a small central field in ea«li eye corresponding to the 
macular fibres. 

GauseB. The different varieties of hemianopsia may be 
produced by cerebral hemorrhage, tumor, or softening. 
In a few rare instances a sclerosed vessel has produced 
i pressure upon some portion of the tract. If the lesion is 
' situated in the cortical portion of the occipital lobe the 
hemianopsia may be partial or complete, and the blind- 
ness only relative. Such ia the case, for example, in 
hemi achromatopsia. In cortical hemianopsia there are 
certain symptoms sometimes found, such as alex-ia (word- 
blindness), in which the patient is able to distinguish but 
not to miderstand written or printed characters, and 
dyslexia, or the inability to read more than a few words 
at a time on account of a feeling of disgust. 

Hemianopic Pupil. In certain cases of hemianopsia 
the pupil does not react when the light enters it and falls 
upon the blind side of the retina, but as soon as it crosses 
the dividing line Ijetween the blind and seeing halves the 
pupil reacts promptly. This is sometimes called Wer- 
nicke^s heaiiaiiopic pupUlary inaction symptmii. To make 
the examination the patient must be in a darkened room 
and the light must enter the pupil from a small source, 
a point of light being the best. If this symptom \a found 
in hemianopsia it indicates a lesion in front of the pri- 
mary optic centres. 

Scintillatiiijr Scotoma (Partial Fugacious Amau- 
rosis, Transient Scotoma). This is a condition which 
frequently occurs immediately preceding an attack of 
migraine. It usually begins as a small central dark spot 
from which run numerous irregidar lines which are 
brilliant in character. Oftentimes there seems to be a 
shower of the most brilliant falling stars in the obscured 
portion of the visual field, and during this period the 
patient may observe when looking at a page of printed 
type that certain portions are lost. Thti field of vision 
may be contracted, and in some cases there may be com- 
k plete homonymous hemianopsia. These symptoms may 
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last from ten minutes to an hour or two^ and in some 
eases appear very frequently. As a rule, the headache 
does not present itself until after the subsidence of the 
symptoms just described. The cause is presumed to be 
due to some vasomotor changes in the vessels supplying 
the visual centres in the occipital lobe. 

Treatment. If during an attack the countenance of 
the patient is exceedingly pale in appearance inhalations 
of nitrite of amyl will frequently give relief. In the 
variety in which the face is flushed it only increases the 
symptoms. Any existing refractive error should be 
properly corrected so as to remove all eyestrain, and the 
general health of the patient should be improved. As a 
uric acid diathesis seems to be a predisposing cause of 
this condition the employment of such drugs as will 
eliminate the uric acid from the system, as well as the use 
of diet to prevent its formation, should be employed. 
For this purpose 15 grains of piperazine, dissolved in a 
pint of water, plain or carbonated, and drunk at different 
intervals so that the amount is consumed every twenty- 
four hours, and continued for some weeks, is one of the 
best uric acid solvents. 



DISEASES OF THE AQUEOUS AND VITREOUS. 

Depth of the Anterior Chamher. The depth of the 
anterior chamber varies according to age and to certain 
conditions oJ the eye. In early childhood it is shallow 
because of the lack of full development of the eye, and 
also in old age because of the size of the ciystalline lens. 
It is deep when the lens is absent, in keratoglobus, in 
myopia, and in serous iritis and cyclitis. It is shallow 
in glaucoma, in swelling of the crystalline lens, and in 
very high hyperopia. 

I 

^^H Changes in the Aqaeoua Hnmor. Whenever blood 

' is found in the anterior chamber the condition is known 

as hypliemia. It may be very small in quantity, or the 

anterior chamber may be so completely filled as to distort 
the iris and the pupil. If the quantity is small it usually 
occupies the lower portion of the anterior chamber, and, 
if fluid, can be made to shift its position by inclining the 
head to one side. Vision is reduced according to the 
nt of blood present. It may occur spontaneously, 
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but is most frequently found as a result of injury, either 
accidental or operative. 

Treatment. The treatment consists in the application 
of cold compresses, if there is a tendency to recur, or of 
hot compresses if seen late. Atropine may be instilled if 
there is no tendency to an increase of the intraocular ten- 
sion, and a well-applied bandage will also assist in the 
absorption. Should the hemorrhage show a tendency to 
frequent recurrence, the internal administration of full 
doses of a good preparation of the fluid extract of ergot 
is of use. Calcium chloride internally, or hypodermic 
injections of gelatine may be tried in persistent cases. 

Hypopyon is a term applied to the appearance of pus 
in the anterior chamber. Like blood in the anterior 
chamber, it is usually found in the lowest part, and will 
change its position with the movement of the head unless 
it is very thick in character. It is observed in infectious 
corneal ulcers and purulent disease of some portion of the 
uveal tract. It is said to be much less serious in children 
than in adults. 

Treatment. The treatment consists in the removal of 
the cause and in the use of atropine and hot fomenta- 
tions. In adults it is usually necessary to evacuate the 
pus by paracentesis of the anterior chamber. 

Occasionally a foreign body, a dislocated lens, a cysti- 
cercus ot filaria is found in the anterior chamber. 

Congenital Anomalies of the Vitreous. Persistent 
Hyaloid Artery is occasionally observed as an anomaly 
of the vitreous humor, and appears as a grayish vessel 
which extends forward into the vitreous from the optic 
disk. In some rare cases it extends as far as the hyaloid 
membrane. Fibrous membranes are also sometimes met 
with. 

Muscse Volitantes. This term is used to describe 
that condition in which numerous small spots or motes 
are observed floating before the eyes, and in which an 
ophthalmoscopic examination reveals no pathological 
changes. They are observed more distinctly in bright 
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light or when looking at bright substances, like the sur- 
face of glazed paper, and are especially annoying to some 
people in using a microscope. They may appear as 
small specks or as twisted strings, wbile some present an 
appearance like tube casts. Their production is by 
shadows upon the retina of cells which are normally 
found in the vitreous, and they are frequently observed 
in patients who are debilitated or who are suffering from 
digestive or hepatic disease. While exceedingly annoy- 
ing they are of no pathological significance. 

Treatment. The treatment is to build up the general 
health and, by the administration of a cholagogue, to obtain 
free action of the liver. In those cases in which lai^ 
pupils admit so much light as to make the condition par- 
ticularly noticeable and annoying a very weak solution of 
eserine (gr. ■j'jf-Sj) may be instilled twice a day. Re- 
fractive errors should be corrected and any neurotic 
condition removed. 

Vitreous Opacities. Any impairment of the trans- 
parency of the vitreous interferes to a greater or lesser 
extent with visual acuity. As a result of various patho- 
logical conditions not only in the vitreous itself, but in 
the surrounding structures, the vitreous humor becomes 
the seat of numerous opacities of various sizes and shapes. 

SymptoniB. The symptoms are principally those of some 
variety of visual disturbance. If the opacities are very 
thick and numerous a large part of the central vision may 
be obliterated. If, however, only a portion of the vitreous 
is occupied, or the opacities remain thin, the patient may 
complain only of foggy vision together with numerous 
grayish and blackish specks floating before the eyes. The 
opacities may be merely small dots not larger than a pin's 
head, or they may be very lai^e and of irregular shapes, 
sometimes resembling spiders in appearance ; that is, 
there is a large central opacity with numerous prolonga- 
tions like the legs of a spider. The opacities may also 
be membranous in character as the result of previous 
hemorrhages, or they may appear as strings waving 
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throughout the vitreous. If they are so miDUte as to"^ 
resemble dust the opacities themselves rannot be isolated 
in the examination, but the whole vitreous appears thick 
or muddy. This variety is usually found in disease of 
the retina and choroid due to syphilis. The opacities 
may be either fixed or mobile, according to whether the 
vitreous still retains its shape or has become disorganized 
and fluid in character. 

Diagnosis. The diagnosis is made by examination with 
the ophthalmoscope, each portion of the vitreous being 
carefully studied by the introduction of lenses of various 
strengths before the eye. If the patient is directed to. J 
make a quick movement of the eye, and the vitreous it I 
fluid, thus permitting the opacities to move about, they \ 
will be seen to float up and down through the vitreous 
and, when the eye is steadily fixed for a moment, to settle 
toward the lowest portion. 

Oanses. The causes of vitreous opacities are trauma- J 
tism producing hemorrhage into the vitreous, and, more 
frequently, disease of the surrounding structures, Affeo-I 
tions of the ciliary body, retina, choroid, etc., are apt tOrl 
involve the vitreous to a certain extent, and thereby prol 
duce vitreous opacities. 

Prognosis. The prognosis depends upon the stage iD>l 
which the patient is placed under treatment, as well a#l 
the cause giving rise to the condition. The best result ■ 
is obtained, as a rule, in syphilitic opacities and those \ 
following hemorrhage, tliough it may take many months 
to clear them up. If the disease of the surrounding 
structiu-es has been relieved the patient may be assured, 
as a rule, that the opacities will not become greater, I'>. I 
however, this is not the case, the opacities are likely t 
increase. Large, well-formed opacities cannot be r»-l 

Treatment. The treatment must be directe<l principally 
to the cause of the opacities. Should there be a history 
of syphilitic infection mercury and iodide of potaeeiom 
give the best results. In almost any form of opacity t" 
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same drugs administered for their so-called alterative 
effect are of service. Profuse diaphoresis by means of 
hypodermic injections of pilocarpine is also of much 
service. If the opacities are very numerous and the 
surrounding structures are markedly involved the eyes 
should be rested and protected from strong light. 

Sjmchysis Scintillajis is a name which has been given 
to the appearance of numerous cholesterine crystals dis- 
tributed throughout a fluid vitreous. Sometimes crystals 
of tyrosine and the phosphates are included under this 
heading. The condition is usually found in eyes more 
or less degenerated, but in which, nevertheless, excellent 
vision is frequently preserved. The ophthalmoscope re- 
veals numerous glistening, shining crystals floating 
throughout the vitreous upon the least movement of the 
eyeball, looking not unlike a shower of minute granules 
of silver or gold. It cannot be removed by any treatment. 

Hyalitis is a term employed to designate an inflam- 
mation of the vitreous humor, and usually arises from 
inflammation of one of the surrounding structures. 

Suppurative Hyalitis is produced by some traumatism 
from which the vitreous becomes infected, or results from 
a purulent inflammation of the choroid. In this condi- 
tion a yellowish reflex is seen when looking through the 
pupil, and the intraocular tension is diminished. There 
may be accompanying inflammation of the iris and ciliary 
body. If the pus is circumscribed the condition presents 
an appearance so similar to that of glioma that it has re- 
ceived the name of pseudoglioma. The non-suppurating 
inflammation of the vitreous is that variety which leads 
to the formation of opacities which may become per- 
manent. 

Treatment. The treatment consists in the removal of 
the cause, as hyalitis is a symptom rather than a disease 
of itself. If pus should be discovered in the eyeball, 
enucleation will usually be necessary. In the non- 
suppurative variety the treatment described under vitre- 
ous opacities is to be employed. 

15 
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Hemorrhage into the Vitreous arises from some one 
of the surrounding structures, and may be due to trau- 
matism. Occasionally cases are met with which seem 
to arise spontaneously. The patient may observe red 
vision when looking at bright objects, and the ophthal- 
moscope shows dark masses in the vitreous which may 
appear red by reflected light. 

Treatment. The treatment consists of rest both for the 
eyes and for the body. Confinement to bed with the 
head propped up high, the application of cold compresses 
to the eye, and the use of such remedies as will lower the 
vascular tension should be promptly employed. At a 
later period pilocarpine sweats and the internal adminis- 
tration of the iodides will assist in the absorption of the 
clot. The general health must be improved, and any 
vascular or blood disease removed, if possible. 

Parasites in the Vitreous. Several parasites have 
been described as having been found in this location, 
among them filarial hydatids, and cysticerdy the latter 
being the most common. The cysticercus is usually 
observed as a round, whitish cyst to which is attached the 
long neck. If alive the head can be seen moving to a 
slight extent independent of the ocular movements. If it 
is dead it is not so easily recognized, as it becomes covered 
with lymph. The eye is likely to become blind if the 
parasite cannot be removed. 



CHAPTER XIII. 

DISEASES OF THE CRYSTALLINE LENS. 

Cataract. Cataract is a term which is usually em- 
ployed to describe any opacity of the crystalliDe lens or 
its capsule. It is more frequently employed, however, 
to describe those cases in which the opacity of the lens 
is extensive and in which vision is much impaired. 
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Beenbf tmiEnilnedligbtCophChHlnioscope minor) with dilated pupil. 3. Opacity 
u seen bf reQecled light (focal IllumlDatlon), Tbe pupil It BUpposed to be 
dilated by ntroplae. (Ketlleshlp.) 

Varieties of Cataract. The following definitions of the 
many varieties of cataract which have been described 
from time to time are mostly self-explanatory : 



Cortleal oatanct. Reference* u la prec«illpg figure. (Nettleablp.) 



K-A lenticular cataraat- is one In which the lena only is 
ique. A capsular oataract is one in which the capsule 
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ODiy is opaque. A capmlo4enli<:ular catarciH is one ml 
which botii capsule and lens are opaque. Senile cataraetl 
is that variety which presents itself in old age and is sub- i 
divided into nticlear senile cataract (Fig. 93) if the nucleus 
of the lens is principally involved, and cortical senile a 
root (Fig. 94) if the cortex is principally involved. Om- 
genital or juvenile caiaraot, the variety found at birth, may 
be subdivided into complete or parfiai, according to whether 
the whole or only a part of the lens is involved. Partial 
congeniial cataracts are again subdivided into lamellar or 
zonular (Fig. 95), and into pyramidal or polar (Figs. 



and 97). A zonular cataract i 



wliicii there areJ 




opaque layers in the lens surrounding the clear centnd 
portion. A polar cataract is one in which there is an 
opacity of the anterior or posterior pole of the lens. 
ComplicntM or secondary cataracts are those ariaing 
the result of some pre-existing affection, and may be 
anterior or posterior polar, or complete. Anterior 
posterior polar cataracts are tliase in which the opaci 
involve only the anterior and posterior poles of tlie lend 
{Figs. 96 and 97). A traumatic cataract is one which re- 
sults from traumatism. The so-called oJter-caiaraH is an 
opacity of tlie lens capsule and remaining d6bris following 
an operation for cataract. Cataracts are also primary or 
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secondary, partial or cmnplete, idationary or progressive. 
They are also hm-d or soft, according to wliether there is 
a lar^ or small nucleus. They are also at times fluid if 
they have become over-ripe with liquefaotioD of the cortex, 
and are called Morgagnian ctitaracU. In color they may 
be filnck, white, or amber. 

Symptoms of Cataract, The first symptom of cataract 
observed by the patient is some interference with vismil 
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Anierior polar ct 



. (Nettleship.) 



^^B-'Sfluity, the degree of this interference depending upon the 

^K^ position of the opacity and the variety of cataract. An 

opacity in the centre of tlie lens will naturally interfere 

much more markedly with visiou than a similar opacity 

near the periphery of the lens. If the cataract is progres- 

Ipive, vision becomes more and more impaired until finally, 
fai many cases, there is only pereeptiou of light remaining. 







bttferencea as before. (NeUleahip.) 



In the beginning there may be numerous spots observed 
on account of the strite and opacities of the lens. There 
may be polyopia or monocular diplopia observed occa- 
sionally on account of the irregular refraction due to the 
opacities. Myopia sometimes develojis In the early stages 
because of the swelling of the lens. On account of this 
oondition the patient is sometimes enabled to do witli- 
nt his reading glasses and congratulates himself that he 



^HLflQt his read in 



DISEASES OF THE ETE. 



has obtained hia so-called " aecond sight." Tlie condi- 
tion, however, is always a sign of swelling of the lens 
and is the beginning of lenticular opacity. There may 
be some pain and hyperfemia of the conjunctiva because 
of the effort necessary in the use of the eyea. Slight 
photophobia is also sometimes complained of. In nucleitr 
cataracte the patient sees better at night, or in a darkened 
room on account of the dilatation of the pupil. The 
anterior chamljer may be normal in depth, or it may bft' 
shallower or deeper, according to whether the lens 
swollen or small. The color of the pupillary &\ 
instead of appearing black, appears grayish or ambei 
colored, unless the cataract should be the so-called " bl 
cataract," when the pupil is dark. 

Oanses. The cause of cataract in the vast majority of 
cases is probably some condition which interferes with the 
nutrition of the lens. In commencing senile caturact an 
examination of the fundus will frequently show vascular 
changes in the periphery or some other disturbance of 
the choroid. Beyond disease of the uveal tract, age, 
and some constitutional diseases, as diabetes, but Utile 
is known of the causes of cataract. It may be pro- 
duced by heat, and is frequently met with in glass-blowers 
and puddlers. Heredity is also a factor in its develop- 
ment. A lowered vitality following some severe systemic 
aiTectiun also acts as a predisposing cause. Traumatic 
cataract arises because of the entrance of the aqueous 
humor between the lens fibres which destroys the refrao^ 
tive power of the lens and ultimately dissolves ita 

Diagnosis. There are no inflamitiatory symptoms 
which cataract may be diagnosed. The opacity of 
lens must be determined by examination by means 
direct and oblique illumination. If an ophthalmosooj 
is employed the opacities in ttie lens will be seen aa blaclc' 
dots on a reddish background. If tlie lens is entirely 
opaque it may appear as a grayish- white substance, block- 
ing out the view of the fundus, there being no red glare 
from the latter. The pupil should always be dilated in 
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making an examination of the lens^ so that the periphery, 
as well as the centre, may be carefully studied. Oblique 
illumination shows the spots and strise, as well as a com- 
plete opaque lens, as grayish or grayish-white. Certain 
forms of nuclear cataract present an amber tint, and in 
the so-called black cataract the color with oblique illumi- 
nation is of a deep brown. 

Senile Cataract. Senile cataract is usually associated 
with advanced age ; hence the name senile. It is the most 
common form of cataract, and is usually met with in 
patients over fifty years of age, though occasionally 
observed as early as the thirty-fifth year. 

Symptoms. The principal symptom observed by the 
patient is a gradual impairment of vision. At first there 
may be fogginess of vision, or the appearance of a few 
black striae before the eyes, which, at a later period, 
progress gradually. Sometimes there remains only the 
perception of light ; in other cases the vision is never lost 
beyond the counting of fingers held a few inches from 
the eye. The early impairment of vision may be due 
more to some change in the refraction than to opacity. 
This is on account of the swelling of the lens, which 
produces a temporary myopia, and, if the patient has been 
reading with convex lenses, permits him to discard the 
use of glasses, or at least to adopt weaker lenses. The 
condition is sometimes called "second sight." 

The opacity may begin in the centre or in the periphery 
of the lens. If the centre, or the nucleus, is the part 
involved the patient will see better in a moderate amount 
of light because of the corresponding dilatation of the 
pupil. If the opacity begins at the periphery there are 
usually observed a number of strise extending toward the 
centre. Instead of the form of opacities just described, 
in some cases there are noted numerous opaque spots 
throughout the whole cortical portion of the lens, which 
afterward coalesce, producing opacity of the whole lens. 
The condition of the lenticular opacity is best studied by 
means of the ophthalmoscope with a strong convex lens. 
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We apeak of a cataract as being incipient wheu the I 
opacity is partial and some useful vision is atill preseatJ 
through clear portions of the lens, and of the Hiirfw.;*-* 
lug stage wheu the opacitj has increased in extent butl 
is still incomplete In this stage the lens is swollen! 
by the absorption of fluid, and the patieot may obtain f 
his so-called " second sight " We speak of the w»(i«r«^ 
atm/e, or of a iipe catatmt, when the lens loses most of 
its Huid, has become entirely opaque, and has shrunk . 
almost to its normal size In the hypeniutture or over- 
npe stage, the lens has shrunk, or the cortex has become 
liquid, the nucleus sinking to the bottom. This varletyv 
of cataract presents a milk-white appearance, with i 
apparent reflex from the nucleus in the lower part. Atfl 
a still later date there may be present deposits of limefl 
salts, together with marked thickening of the caj)sule. 




If the cataract is "ripe" or /nature, the opaque I 
tills the pupillary space, no clear lens substance appearini 
between the opaque portion and the mai^in of the pupil }^ 
if it is iinvinture some clear lens substance will be detected 1 
by oblique illumination, and the iris will throw a shadow J 
upon the lens when a lighted c^indle is held as in P^ig. 98,^ 
A red reflex from the fundus or bright sectors in the lei 
also indicates immaturity. 

Diagnosis. In every case of suspected cataract . 
examination must be made by meaus of the ophthalmo- 
scope, and if there is no serious contraindication the pupil 
must be dilated to ascertain the extent of the lenticular 
opacity. 
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losis. Tbe prognosis in senile cataract is that it 
will in the course of time, if the patient lives long enough, 
become complete. It ia impossible, however, to state 
definitely bow long this period will be. Nuclear cat- 
aracts, as a rule, mature more quickly than cortical. 
There are many cases also in which a few striae appear 
in the lens which never advance to complete opacifica- 
tion. This is especially true in myopes and in elderly 
people, in whose lenses a few strife are found, usually in 
the lower inner quadrant. Such a condition may not 
change for many years. It is, therefore, improper to 
frighten all patients whose lenses show a moderate 
amt)unt of opacity by stating that they will perhaps ulti- 
mately be blind from cataract. This information may 
be given a near relative if desired. In a few rare in- 
stances opacities of the lens have disappeared sponta- 
neously. 

Treatment. The treatment of immature cataracts con- 
sists in the relief of all eyestrain by the proper correc- 
tion of any existing refractive error and in making a 
change in the glasses as frequently as the swelling of the 
lens and the formation of opacities demand. In those 
cases of nuclear cataracts in which glasses do not seem 
to be of much use the patient's vision may be some- 
what improved by the use of a weak mydriatic. Inas- 
much as it is generally believed that some disturbance of 
the nutrition of the lens is productive in the formation 
of cataract, the internal administration of the sonralled 
alteratives is of benefit. Very small doses of bichloride 
of mercury, together with iodide of sodium, or potassium, 
.pparently allay the congestion of the choroid, and thereby 

icrease the nutrition of the eye. It is better to allow 

le patient to employ the eyes moderately during the 
of the formation of cataract, as it does not give 
much opportunity for brooding over the condition. 
When a cataract is immature and exceedingly slow in its 
igress toward maturation operations have been advised 

tr producing this result artificially. As a rule, these 
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operations are aot to be recommended, because after the 
artificial ripeniog of a cataractous lens there is frequently 
some difficulty in ita extraction. Indeed, many operators 
prefer to remove an immature cataract rather than to 
perform the operation for artificial ripening, with subse- 
quent removal. 

Many ripening operations have been advocated, some 
of which consist of division of the anterior capsule by 
means of a needle, others of massage of the lens fibres either 
with or without an iridectomy. A small iridectomy may 
be performed according to the methods described else- 
where, and with a spatula the anterior portion of the lens" 
may lie gently rubbed through the cornea or by its' 
direct introduction into the anterior chamber. If the 
massage is performed through the cornea a paracentesis 
of the anterior chamber will suffice. The artificially 
matured lens is usually extracted as soon as it has become 
opaque, uBually a few weeks later. 

A carefully performed small iridectomy is sometimt 
of service also in improving the vision in nuclear cataracts.' 

The extraction of mature or ripe cataracts is usually 
accomplished by one of two methods, viz., the ample 
extrad'ion, or exfracHon imlAoul ii^dectoiny, and corn&med 
extraction, or extraction v^Ji iridectomy. Before attempt- 
ing any of the operations for cataract there are sevi 
conditions of the eye which must be studied. The 
able coTidition of the interior of the eye must be asc« 
tained by making an ophthalmoscopic examination of 
other eye, if this is possible, and by testing the patienft 
light field and light projection. This is done by aittii _ 
the patient about 1 metre distant from a lighted candle 
in a darkened room, and with one eye covered and tJie 
cataractous eye constantly looking at the candle, a second 
candle is brought into the field of vision from each uds 
as well as from above and below, the patient not only 
stating when he sees two lights, but locating the seoond 
light. If the patient is unable to do this there may be 
certain changes inside of the eye, as, for example, patches 
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of choroiditis, retinal detachment, optic nerve atrophy, 
or even glaucoma. 

// there is no light perception the patinet should not 
be operated upon, as the prognosis for acute vision after 
operation depends largely upon a good light field and 
light projection. It is impossible by means of these tests 
to detect small patches of disease of the fundus in the 
neighborhood of the macula. 

The condition of the refraction should be determined, 
if possible, for the reason that in high myopia with fluid 
vitreous and vitreous opacities the prognosis is not so 
good as in eyes not thus affected. 

The condition of the iris, and whether it reacts to light 
or to a mydriatic, should also be taken into consideration. 

Age should not prevent the performance of an opera- 
tion, provided the patient is in good physical condition. 
If the patient is not in good condition physically he 
should be improved as much as possible before the opera- 
tion is undertaken. 

The condition of the surrounding parts should also be 
good, there being no unhealthy discharges. These various 
points are further discussed in Chapter XIX. 

Combined Extraction of Cataract (Extraction with Iridec- 
tomy). The eye and all sourrounding parts should be 
prepared according to the rules given in Chapter XIX. 

The instruments required are an eye speculum (Fig. 
105), fixation forceps (Fig. 103), a Graefe cataract knife 
(Fig. 99), iris forceps (Fig. 107), iris scissors (Fig. 104), 
a cystotome (Fig. 100), a DaviePs spoon (Fig. 100), and 
a spatula (Fig. 106). In addition it is well to have in 
readiness a wire loop (Fig. 101), a lid elevator (Fig. 4), 
and a pair of capsule forceps (Fig. 102). 

The operation is divided into five stages consisting of 
the following procedures : 1. The making of the corneal 
section. 2. The iridectomy. 3. The capsulotomy. 4. 
The delivery of the lens. 5. The toilet of the wound. 

The Corneal Section, With the fixation forceps in one 
hand, the eye is seized below the cornea and rotated 
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Fig. 99. 



Cataract knife. 



Fig. 100. 

Dayiel's spoon and cystotome. 
Fig. 101. 



Lens scoop. 
Fig. 102. 




Capsule forceps. 



Fig. 103. 




Fixation forceps. 



Fig. 104. 




Iris scissors. 
Fig. 105. 




Eye specalum. 
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dowaward, while in tliu other is lightly held the cataract 

knife at some distauee from the blade, so that the full 

length of the latter can he employed. The point of the 

knife is entered on the temporal side of the eye, exactly 

at the apparent corneo-scleral junction, and at a point 

3 mm. below a tangent to the uppermost portion of the 

cornea. The knife may be entered perpendicular to the 

plane of the cornea, or in the direction of the connter- 

punoture, in the latter case care being taken to avoid 

passing it between the corneal layers. After the knife 

13 entered into the anterior chamber it is thrust carefully 

across and brought out at a point diametrically opposite 

I the point of entrance. The blade is pushed forward 

as far as the heel, or until the point almost touches 

the nose, when, by a few to-and-fro sweeps, making 

the edge cut in both directions, and keeping in the same 

plane, parallel to the iris, in which the knife is entered, 

the upper portion of the cornea and sclera are divided 

exactly at their apparent junction. If the section is 

made as above described there will result a small con- 

, jnnctival flap. Should it be desired to make a larger 

Lone, or to avoid the conjunctiva altogether, the edge of 

f^the knife is turned slightly backward or forward as soon 

I the cornea and sclera have been divided and before 

f tiie conjunctiva is cut. 
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Iridectomy. The fixation forceps are now banded to I 
an assistant who rotates the eye downward, when the I 
iris forceps held in one hand, the blades closed, are I 
passed into the anterior chamber to a point near the i 
pupillary margin if the iris has not already prolapsed 
into the wound. The blades are then opened and the 
handle dipped slightly downward and forward, thus 
throwing the tip of the forceps into the iris tissue, when 
the blades are again closed and the seized iris withdrawn. 
A pair of iris scissors in the disengaged hand are held in 
readinesSj the blades open, and as soon as the iris ia with- 




The corneal uctlciii In caiaracl eitucltorx. Pnocture rtnd couDtOT-pnnetiu 
liaTe been made. Tbu Bectlon will pass ia Us whole extent eiaelly tbnmi^ 
tbe tratiBpareut margin of Cba cornea, Ihe knife remaining In (tie tame ptuw 
tbrouglioul. Sllsbtly modified from deScbwelulti. (Elletl.) 

drawn from the anterior chamlier, it is excised with one 
or two snips. The coloboma thus formed should be J 
small and narrow, although in von Graefe's original! 
operation the amount of iris excised corresponded to the 1 
lengt.h of the wound. A small coloboma, however, is 
sufficient for all purposes for which the iridectomy is 
performed, and presents a much better appearance from 
an esthetic standpoint. In addition, there is less dazzling 
than would occur from a large coloboma, as a smallei 
quantity of light enters the eye. 

Capsrdotomy. The assistant is now relieved of 
forceps, which are i^in held by the operator, who, at the 1 
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^ame time, p^ses a cystotome into the anterior chamber 
held flatwise in such a manner as not to injure the iris or 
cornea. The instrument is carried as far as the lower 
margin of the pupil, when it is turned with the cutting 
point toward the capsule. A transverse opening is now 
made in the capsule by giving to the instrument a lateral 
movement, and then by withdrawing the instrument 
upward a perpendicular opening is made at right angles 
to, and beginning at the middle of, the transverse cut, 
and terminating in the upper periphery of the capsule. 

Other methods of opening the capsule are employed by 
different operators. Some prefer to open the capsule in 
the shape of an upright "[, or of a V, or of an inverted 
A ; others, Knapp for example, prefer to make an ex- 
treme peripheral opening by passing the cystotome 
beneath the iris in the neighborhood of the periphery 
of the capsule. Some authors even prefer to employ 
capsule forceps to assist in the removal of the capsule. 
No matter what method is employed, care must be exer- 
cised to prevent injury to the iris or the accidental dis- 
location of the lens. 

Delivery of the Lens. In this stage the operator may, 
or may not, continue to hold the eye with the forceps, as 
he pleases, depending largely upon whether his patient is 
quiet or nervous. The eye should be made to rotate 
downward, when pressure is made on the lower margin 
of the cornea by means of the convex surface of Daviel's 
Bpoon, which is made to follow the lens upward as it Is 
being expelled. The spoon should be made to pass en- 
tirely across the cornea lying above its primary position, 
and the pressure at first should be toward the centre of 
rotation of the eye, so that the upper edge of the lens may 
be tilted forward, and then continued upward following 
the lens. The spoon must not be removed from the eye 
until the whole depth of the cornea has been passed over, 
as this procedure will oftentimes bring out some of the 
cortical matter which has broken off ft-om the lens in its 
Judgment must be exercised in the amount of 
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pressure to be made, as there is always some danger of a 
prolapse of the vitreous. As soon as the equator of thel 
lens has passed beyond the lips of the wound the pressurel 
is to be somewhat diminished. If the edge of the lens n 
seems to catch at the lips of the wound its delivery may 
be assisted by slightly depressing the posterior lip by 
gentle pressure with a spatula at the same time that 
pressure is being exerted below. 

Toilet of the Wound. Any remaining cortical matter 
and pieces of capsule are now cleared from the anterior 
chamber, or from between the lips of the wound, by 
gently stroking the cornea with tlie baclt of the spoon, o 




by passing the spatula along the corneal section. If tlH 
pillars of the ooloboma have prolapsed, or seem to havi 
a tendency to prolapse, they are replaced in their proper 
])ositions by means of the spatnla. If there seems to be 
any tendency for the vitreous to jirolapse, it is better to 
remove the speculum from beneath the lids, and to expel 
any remaining cortical matter by gentle pressure upon 
the eyeball through the lower lid. The lips of the wound 
are approximated and both eyes are now dressed by 
placing over them a few pads of sterile gauze moistenra J 
in a weak bichloride solution. Over these pads is nowJ 
placed sufficient absorbent cotton to fill in the depressioni'l 
produceil by the orbital ridge and the nose. A fewstrtpaj 
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of isinglass piaster may be added to hold these dressings 
in place, or the figure-of-eight bandage may be applied. 
It is safer in most eases to place over this some one of 
the protective masks (Fig. 188} to prevent injury to the 
eye during sleep or in moving the head about. 

Modifications in the Operation. There are many modifi- 
catious in the situation of the corneal section, some opera- 
tors preferring to make it just beyond the corneal limbns, 
and others slightly within the clear cornea. If one is 
delivering a large lens the section must be made slightly 
lai^r than if the lens is known to be small. Most 
operators prefer to make the corneal section in the upper 
portion of the cornea, though by a few it is placed in the 
lower portion. A few operators recommend a suture for 
closing the corneal section. 

In preparing the toilet of the wound some surgeons 
irrigate the anterior chamber with normal saline solution 
by means of a syringe, for the purpose of washing out 
any remaining cortical matter. If this procedure is prac- 
tised it should be remembered, as pointed out by Knapp, 
that the flow of the .solution employed should be over the 
wound from within outward, and not the reverse ; other- 
wise some of the blood and cortex might be forced into 
the anterior chamber. 

Accidents Occuiring during Extraction of Cataract. 
There are many accidents that may occur during the 
performance of this operation, the chief of which are the 
following : 

The knife may be entered with Us cutting edge in the 
wrong direction. If this has occurred the knife should 
be withdrawn, and if the aqueous humor escapes, as it 
most likely will do, the operation will have to be post- 
poned until the anterior chamber re-forms. 

The -point of connter-pwncture may not be diametrically 
opposite the point of puncture ; it may be either too far 
in front, or too far behind the corneo-scleral junction. 
If the operator can see that the point of the knife is not 
in the proper position to make the counter-puncture and 
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se- 
tter ^^ 



it has not already been started through the corneo-scleral' 
tissue, it should be slightly withdrawn and entered at the 
proper place. If the counter-puncture has been made 
before the error is discovered, the section must be com- 
pleted as if the accident had not occurred. It must 
always be borne in mind that the conditions under which 
the knife is passed across the anterior chamber are some- 
what deceptive, as the blade of the knife is under water 
behind the cornea, which produces a certain amount 
refraction. 

The iris smnetimes falls in front of the knife befi 
the corneal section is completed, and if it should do 
the section should be finished as if the accident had 
occurred, a proper iridectomy being made later. To pre- 
vent this accident, Noyes recommended to let the heel of 
the knife quickly cut the temporal side of the wound in 
withdrawing it after the counter-puncture has been made. 

The wmmd may be too small for the lens to pass 
through. This is a very unfortunate accident, and li it 
should occur the wound must be enlarged with a pair of 
blunt-pointed scissors or with a small knife. In making 
a section of the cornea it should be remembered that the 
inside opening is much smaller than the outside opening, 
and that the size of the lens to be passed through it must 
be given due consideration. 

The laceration of the capsule may not have been suj 
cienily extensive to permit the escape of the lens, bo tn 
when pressure is made on the lower part of the cornea^ 
the lens fails to present at the wound. Under these ciiv' 
cuinstances the cystotome should be re-introduced xiid 
the opening enlarged. 

The lens may become dislocatcfl. If the dislocation' 
is only partial, the speculum should be removed 
gentle pressure made through the closed lids for & 
moment, when the lens frequently falls into place and 
can be delivered in tlie usual manner. If the dislocation 
is complete and into the vitreous, or if the lens should 
fail to right itself, it must be delivered by means of theJ 
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wire loop, which is gently placed behind it, and as soon 
as the lens falls into the cavity of the loop it is lifted 
out. 

The vitreous sometimes escapes hej(yre, sometimes after y 
the expulsion of the lens. If the accident occurs before 
the expulsion of the lens, the latter should be delivered 
as quickly as possible with the wire loop. If it occurs 
after the delivery of the lens, the prolapsed portion 
should be excised and the lips of the wound gently 
cleared. All pressure must be avoided in either case. 

After-treatment. The wound heals more quickly if 
the patient can remain quiet, lying upon his back as 
much as possible for the first twenty-four hours. If the 
patient cannot possibly lie in one position for so long a 
time, and must turn, it is better for him to turn toward 
the unoperated side. Soft food should be employed to 
prevent a separation of the lips of the wound by chewing 
movements. The dressings are changed daily, the edges 
of the lids being wiped with warm sterile boric acid solu- 
tion ; but if there has been no discomfort or pain, or if 
there is no distention of the veins of the lids of the eye 
which has been operated upon, the eye is not opened for 
inspection until the time of making the second dressing. 
Inasmuch, however, as there is frequently an accumula- 
tion of tears in the conjunctival sacs, which produce 
more or less annoyance, it is well to evert slightly the 
lower lid and permit them to escape. It is also better 
at the time of the first or second dressing to instil a 
drop of a sterile solution of atropine to prevent the forma- 
tion of synechise. At the end of forty-eight hours a 
rapid inspection of the eye may be made by means of 
candle light. In from four to six days' time the bandage 
may be left off the imoperated eye, and in from ten days 
to two weeks' time it may be left off the operated eye, 
provided there are no severe complications. When the 
bandage is removed the eye is protected from strong light 
by means of dark glasses and a shade. The bowels need 
not be moved for three or four days after the operation. 
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and if a natural movement should occur before this tii 
the patient must be cautioned not to strain. Glasses 
prescribed in from four to six weeks, if the eye hag" 
become perfectly quiet. 

Oomplicationa in. the Heallns Process. In most patients 
"pain presents itself aa an early sign of any complication 
in the healing process. When tlie eye is inspected it 
may be found simply to have been produced by a nipping 
of the iris by the lips of the wound, and as soon as this 
is released the pain ceases. Pain may also indicate a 
more severe compiicjiiion, such as intraocular hemorrhage. 
If this condition should be met with it usually results in 
the loss of the eye. It may come on immediately after 
the operation or somewhat later, being accompanied by 
considerable pain, the dressings being saturated with 
blood. Upon removal of the dressings a clot will be 
seen between the lips of the wound. The patient should 
be made as quiet as possible by a hypodermic injectJoa 
of morphine ; the head of the bed should be elevated^ 
and antiseptic dressings applied. If, however, the faemoP> 
rhage should continue and pain become very severe, 
enucleation will be rejinired. An iritis or iridocyclitis 
sometimes follows the operation for extraction of cats- 
raot, and must be treated as these conditions are treated 
under other circumstances. Suppuration of the wound. 
is also met with, and is accompanied by pain, cedema of] 
the lids and conjunctiva, some hastiness of the cornea and'' 
aqueous humor, and the formation of a small sloughing 
ulcer at the wound mai^ins. The process may be limited 
and terminate in recovery with a closed pupil, or it may 
extend into the Interior of the eye and produce panoph- 
thalmitis. When met with, the lips of the wound 
should be irrigated with a solution of bichloride of mer- 
cury, the conjunctival sac thoroughly cleansed, and the 
line of incision cauterized with the nitrate; of silver stick) 
or with the actual cautery. The treatment is practically 
that of a sloughing ulcer of the cornea. Glaucoma is 
loally met with after extraction of cataract, 
s the usual treatment of glaucoma. 
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Simple Extraction of Cataract {Eztraction without Iridec- 
tomy). At the present time there seems to be a tendency 
to return to the old operation of extraction without 
iridectomy. The operation itself differs from that which 
has jnat been described in that no iridectomy is per- 
formed, and the corneal section must be somewhat lai^er 
to permit of the delivery of the lens. Instead of making 
a three-millimetre flap at the comeo-scleral junction, as 
is done in the extraction with iridectomy, in simple 
extraction a four-millimetre flap is employed and the 
knife is entered just within the clear cornea. With these 
differences the operative procedures are similar to tliose 
above described. 

The difficulty with this operation, as ui^d by some 
operators, is the marked tendency to prolapse of the iris. 
If this should occur within a short time iJter the opera- 
tion has been performed the eye must be again amesthe- 
tized and the prolapsed portion excised, thus converting 
a simple extraction into a combined extraction. If, how- 
ever, the iris prolapses at a later stage it is agreed by 
most operators that it is better to leave it alone. The 
operation of simple extraction should not be attempted 
in eyes in which there is any complication that might 
give rise to au iris prolapse. 

Discission of After-cataract. After the operation for 
the extraction of cataract either by the simple or com- 
bined methoils, there frequently remains a thickening of 
the capsule, which is termed an after-cataract, and which 
interferes more or less with distinct vision. In such 
cases the capsule may be split by the operation of discis- 
sion, thus making a pupil through which the patient can 
see more distinctly. 

In performing this operation ttie following Instrimients 
are required : An eye speculum (Fig. 105), a pair of 
fixation forceps {Fig. 103) and a cataract needle, which 
may be either a knife-needle (Fig. 110) or a spear-shaped 
needle (Fig, 111). The pupil is widely dilated with 
atropine so that the capsule is thoroughly exposed, and 
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the eye is aniesthetized with cocaine or holocaine. Ex- 
ceedingly bright light is required in order to see the 
capsule distinctly, and for this reason many operators 
prefer to perform this operation in a dark room illuminated 
by artificial light, which is thrown upon the eye by 
means of a condensing lens. The eyeball is seized with 
the fixation forceps and the needle entered at the outer 
side of the cornea a few millimetres from the limbua. It 
is passed directly across the anterior chamber as far as 
the mai^io of the iris, when it is thrust through the capsnle 
and, with the cornea as a fulcrum, the handle of the knife 
is elevated and at the same time the needle slightly with- 
drawn so as to make a horizontal incision through the 
capsule. The handle is next depressed and the poiut of 




the needle thrust tlirough the upper portion of the capsule 
at the pupillary margin, when a downward LDcision is 
made to meet the horizontal incision. The needle is now 
thrust through the lower portion of the capsule and an 
upward incision made as far as the horizontal incision. 
These incisions are, therefore, in the form of a cross, and 
the capsular membrane, being more or less elastic, retracts, 
the edges curling somewhat, thus forming an opening in 
the centre. If the capsule is exceedingly thick and tough 
it is better to employ two needles in order to prevent drag- 
ging upon the ciliary bodies. These are entered through 
each side and made to pierce the capsule in the centre 
when, by approximating their hau<lles, a rent is made. 

In those cases in which the pupil closes because ol 
severe iridocyclitis after removal of the lens (Fig. 11!^)^. 
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vision may sometimes be improved by meana of an irido- 
cystectomy. A Beer's knife is passed through the lower 
part of the cornea into the anterior chamber and made 
to penetrate the iris about 2 mm. higher than the corneal 
opening. The iris is then withdrawn by means of a blunt 
hook and excised. 

Aphakia. This term has been applied to that condi- 
tion of the eye in which there is an absence of the crys- 
talline lens ; hence all eyes after the extraction of cat- 
aracts are aphakic. The focal power of the crystalline 
lens is ordinarily about + 10 D. or -f 11 D., so that after 
operations for cataract a lens approximately of this 
strength must be worn by the patient to enable him to 
see distinctly. Inasmuch as Uicre is also an absence of 
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accommodative power an additional lens 3 D. or 4 D- 
stronger must be employed for near work. There usually 
results also from the corneal wound a slight amount of 
astigmatism, which must be taken into consideration in the 
prescribing of the glasses. The glasses should not be 
given until the eye has become perfectly quiet, and if 
there results much astigmatism primarily this will gradu- 
ally subside after sevenil months. 

Cong'enital or Javenile Cataract (Soft Cataract). 
Complete Oongenital Cataract is frequently met with. 
When seen it is usually bilateral, and the lens presents 
a whitish appearance. It is frequently associated with 
some choroidal disease, and if not operated upon nystagmus 

K develops. It is very dilEcnlt in young infants 
L J 
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to test the light field and light projection, but si 
formation can be obtained by noting whether the litt 
patient's eyes follow a lighted candle. The condition i 
sometimes due to heredity. 

Tieatment. The treatment for complete congenitata 
cataract consists of tlie operation of discission. 

Partial Congenital Cataracts are the zonular or lamellar^ 
(Fig. 95), and the pyramidal or polar cataracts (Figs. J 
and 97). Tlie lamellar variety is perhaps the most com- 
mon form of cataract found in children. Wttli the ophthal- 
moscope there is observed in the centre of the lens an 
opacity of various shapes, being frequently hexagonal, 
which is not only surrounded by clear lens sulistance, 
but clear lens is also found within. Vision is reduced 
according to the density and size of the opacity. 

Treatment. If vision is very little affect«d no treat- 
ment is required. If vision improves under mydriatics 
an optical iridectomy may be performed. If the vision 
is very poor and cannot be improved under mydriasis by 
means of glasses, the operation of discission should be 
performed. 

Pyramidal Cataract is found in the shape of a pyramid 
on the anterior capsule, and consists of thickening of the 
capsular epithelium. With it is frequently found a 
central corneal scar, in which case both resulted from a 
former ulcer of the cornea which perforated. In other 
cases the condition is inflammatory in nature. As a role 
no treatment is required. 

DIbcIbbioii of Cataract. This is an operation whid 
is performed in soft cataracts. Cocaine antesthesia i 
sufBcieut except in young infants, where general i 
thesia is required. The instrumeuts necessary are au.il 
eye speculum {Fig. lOo), a pair of fixation forceps (Fig.-T 
103)^ and a discission needle, which may be either a lanoc^l 
(Fig. Ill) or a knife needle (Fig. 110). 

The pupil being widely dilated by previous instillatioDbl 
of atropine and the eye being firmly held with the fixa^f 
tion forceps, the needle is made to enter the anterior-] 
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chamber at a point eitlier about the centre of the lower 
and outer quadrant of the cornea, or in the horizontal 
meridian midway between the centre of the cornea and 
its outer border. After entering tlie anterior chamber the 
needle is pushed forward to the pupillary border opposite 
the point of entrance, when, by using the cornea as a ful- 
crum and elevating the handle of the needle, at the same 
time slightly withdrawing it, a transverse cut is made in 
the capsule and superficial lens siibstauce (Fig. 113). A 
second cut, if retiuired, is made at right angles to the 
first, after which the needle is withdrawn. Atropine is 
instilled, both eyes are bandaged, and if there should be 




an\ reactnn cold compresses are applied. As a rule, 
several dibcission operations are required for the complete 
removal of soft cataracts It is not wise to moke the 
cut too deeply into the lens substance at the first opera- 
tion, because a lens ma\ rapidly swell and produce severe 
inflammatory symptoms If the condition of secondary 
glaucoma should come on as the result of tlie operation 
it mar bo necessary ti perform an operation known as 
sun pie ImLar e\trn tion 

Simple Lmear Extraction of Cataract. The instruments 
required for thia operation are a speculum (Fig, 10")), 
fixation forceps (Fig. 103), a keratome (Fig. 124), and a 
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spatula (Fig. 106). The eye having been anaesthetized 
and firmly held by means of the fixation forceps, which 
seize the conjunctiva on the nasal side of tlie cornea, 
the keratome is made to enter the anterior chamber in the 
outer half of the cornea, the point of entrance usually being 
midway between the centre and the periphery, the pupil 
having been previously dilated to its fullest extent. As 
the keratome is being withdrawn the lower lip of the 
wound is slightly depressed, and slight pressure madei 
upon the opposite side of the eye by the forceps if neces- 
sary, when the swollen lens matter is gradually evacu- 
ated. If all of the lens matter dues not come out in thut, 
procedure subsequent discissions are required. 

Traumatic Cataract, This is a condition in wbioh 
an accidental discission of the lens has practically been 
petformcd. There may be an external wound, or it may 
be that the lens capsule has ruptured, thus permitting the 
aqueous humor to enter, without any perforating wound 
of the eyei«ill. Shortly after the injury the lens begins 
to swell aud becomes more or less opaque. It may be 
that some of the cortical matter falls into the anterior 
chamljer. The tendency is toward absorption of the soft 
lens, and as a consequence in some of the younger patients 
tlie lens may entirely disappear. As a rule, however, 
the rent in the capsule closes, and subsequent operatit 
becomes necessary for its removaL 

Treatment. The treatment of traumatic cataract 
sists in the instillation of atropine to prevent iritJB, 
application of cold compresses, and if the lens 
so swollen as to produce symptoms of glaucoma, simpi 
linear extraction must be performed. When the 
becomes quiet, showing that further progress iu 
absorption of the lens has been stopped, the operation 
discission may be performed. 

Complicated Cataracts. These are the catara< 
which are secondary to some pre-existing disease, 
are the anterior polar, the posterior polar, and the 
plete secondary cataract. 
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The Anterior Polar has been described. (See Pyramidal 
Cataract, page 241^.) 

The Fosterioi Polar Cataract is an opacity in the lens 
substance near the posterior pole. It is more or leas star- 
shaped, and sometimes resembles the spokes of a wheel 
(Fig. 97). It may be associated with disease of the 
interior structures of the eye, for example, choroiditis, 
hyalitis, and retinitis pigmentosa. It may remain sta- 
tionary or proceed to the formation of complete cataract. 

Treatment. The treatment for complete secondary 
cataracts Is the same -as for senile or juvenile cataract, 
depending upon the age of the patient. 

Dislocation of the Crystalline Lens. Dislocation of 
^^^ the crystalline lens may be either partial or complete, 
^^^LTbe condition is rarely met with as a congenital anomaly. 



Fig. hi. 



There is marked disturbance of vision and impaired 
accommodation. Sometimes monocular diplopia is present. 
If the lens is partially dislocated an examination with 
the ophthalmoscope will show the edge appearing in the 
pupil as a dark line against the red background of the 
fundus. The iris is also tremulous in that part which 
has lost its support of the suspensory ligament. The lens 
may be partially dislocated downward so that the edge 
shows in the pupillary space ; it may be entirely within 
the anterior chamber, or it may be completely turned on 
its vertical axis so as to divide the anterior chamber and 
pupil practically into two halves (Fig. 114). If the 
dislocation is complete it usually lies in the vitreous aud 
nmes opaque. 
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DiagnoBis. The diagnosis may be made by au exami- 
nation witb the ophthalmoBCope when there is either an I 
absence of the lens or only the edge appears in the J 
pupillary space against the reddish background. A I 
different lens will be required to see the fundus through | 
the edge of the lens and through the pupillary space | 
beyond the lens. 

As a result of dislocation of the lens tliere may follow 
iritis, cyclitis, choroiditis, hyalitis, or secondary glaucoma. 

Treatment. The treatment depends upon the condition 
of the eye and the position of the lens. If the latter lies , 




in the anterior chamber it should be remove*!. If it lies 
in the vitreous and is producing irritatiou an attempt at 
removal by means of the wire loop should be made. If 
it has been dislocated beneath the conjunctiva it may be 
removed through a small incision made directly over it. 
Occasionally partial dislocation produces no symptoms of 
irritation, when it may be let alone and the patient pro- 
vided with the best glasses. 

Congenital Anomalies. Coloboma of the Lens is occa- 
sionally found and usually accompanies a similar defect I 
in the iris or choroid, or both. (See Plate VI.) When \ 
seen the lens may be deficient either in the form of a 
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indentation or by a flattening of its edge. The defect is 
usually situated in the lower portion of the lens. 

Lenticonus is that congenital condition of the lens in 
which there is an abnormal curvature, usually from the 
posterior surface, or it may be a conical projection from 
either the anterior or posterior surface. An ophthalmo- 
scopic examination reveals a peculiar reflex resembling a 
drop of oil on the surface of the lens. Lenticular opacity 
may, or may not, accompany this condition. 

Congenital Cataract and Congenital Dislocation of the 
lens have been described elsewhere. 



CHAPTEK XIV. 

GLAUCOMA. 

Glaucoma is a term which has been applied to a series 
of symptoms the chief of which is an increase of the in- 
traocular tension which results in a hardening of the 
globe. 

Primary Glaucoma is a term employed to describe 
that variety of glaucoma which arises independently of 
any pre-existing disease. 

Secondary Glaucoma is that variety which results from 
some pre-existing pathological condition. 

Most writers divide primary glaucoma into acute and 
chronic inflammatory glaucoma, and non-inflammatory, 
or simple, glaucoma. 

Acute Inflammatory Glaucoma. There may or may 
not be prodromal symptoms preceding an attack of acute 
inflammatory glaucoma. If prodromal symptoms are 
present there may be a frequent desire on the part of the 
patient to change his glasses. This is caused by a change 
in the accommodation on account of the slight temporary 
increase of the tension of the eyeball. There may also 
be temporary attacks of " foggy " vision lasting from a 
few minutes to a few hours. This may be accompanied 
by iridescent vision, or the appearance of colored halos 
around artificial lights. Slight pain and moderate dila- 
tation of the pupil, together with some haziness of the 
cornea, may be observed if the patient is seen during this 
stage. This condition may exist for a considerable period 
of time, when it is suddenly replaced by the glaucomatous 
attack. 

The Glaucomatous Attack is very apt to b^n some- 
where between midnight and early morning. It may be 
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that the prodromes have or have not been previously 
observed. The patient has retired with oormal vision 
and suddenly wakens to tind himself suffering the most 
excruciating pain which may be sufficiently severe to 
produce nausea and vomiting. This pain is not confined 
to the eyeball, but extends along the supraorbital and 
infraorbital nerves, and is frequently accompanied by 
considerable depression, 'i^mon is markedly reduced, or 
almost entirely abolished. The colored halos may be 
present when looking at artificial light. If an examina- 
tion of the eye is now made the lids will be found eome- 
wkai swollen and the conjunctiva vnil present considerable 
injedion in the immediate neighborhood of the cornea. 
The cornea it»dj wiU be more or lens hazy according to the 
degree of hardness of the eyeball, and will also be partially 
or wholly anasstheiic. This latter symptom may Se tested 
by touching the cornea with a wisp of absorbent cotton 
and observing that the refiex action of the lids is sluggish 
or absent. The aqueous humor will be found turbid, and 
the pupil widdy dilated or semidUaied, and possessing but 
little mobility. The anterior chamber may be more shallow 
than normal because of a slight change in the position of 
the leus. If the tension of the eyeball is now tested it will 
be found to be inct'eased. This increase is noted, as 
I described elsewhere, as T -f 1, T + 2, or T + 3, the 
I latter representing a stony hardness of the eyeball. Both 
eyes are usually attacked, but there may be a period of 
several weeks or months between the two attacks. It is 
impossible to examine the interior of the eye with the 
ophthalmoscope during a glaucomatous attack on account 
of the haziness of the media. 

Oonise of Acute Inflammatory Qlaucoma. These symp- 
toms gradually subside with the exception, perhaps, of a 
moderate limitation of the visual field, a very slight 
increase of the tension of the eyeball, and a slight im- 
pairment in the mobility of the iris. After a short time, 
however, the attack repeats itself, and after a number of 
icks have occurred there may be found considerable 
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limitatiou of the visual field, the charactermtic cuppiDg ] 
of the optic disk surrounded by the glaucomatouB halo, 
and pulsation of the retinal arteries. 

If the progress of the disease is not checked it passes I 
ultimately into that coudition which is known as absohde 
glaucoma, consisting of stony hardness of the eyeball, 
a hazy and aosesthetic coroea, shallow anterior chamber, 
turbid aqueous humor, a dilated and immobile pupil, 
discoloration of the iris and a greenish reflex from the 
lens, which may become cataractous. The structures of 
the entire eyeball may finally become entirely diaorgantEed 
and be followed by atrophy. 

Instead of following the course just described the con- 
dition may Bometimos pass into chronic inflammatory 
glaucoma, which presents a picture somewhat like that , 
of acute inflammatory glaucoma ; the conjunctival veins ' 
are enlai^ed and more or less tortuous, there is a moderate , 
haziness of the cornea, together with some ansesthesia, 
the pupil is irregularly dilated and very sluggish in its 
movements, the anterior chamber is shallow, and there ia I 
a distinct greenish reflex from the lens. The pain is not 
so severe as in the acute type. The vision, both 
peripheral and central, diminishes, and in the late stagea 
distioct cupping of the optic disk can be observed. If 
unchecked this variety may pass into the condition of 
absolute glaucoma. 

Simple Glaucoma (Non-lnfiammatory Glaucoma, 
Chronic Simple Glaucoma). This variety of glaucoma 
presents itself very insidiously, and is usually first brought 
to the patient's attention by the discovery of a partial loss 
of vision. It is not accompanied by any pain, nor are 
there any external symptoms by which the disease may ] 
be positively detected. The tension, of the eyeball is but I 
moderately elevated, and at times it is most difficult to i 
determine whether there is any increase at all. Practi- 
cally no change can be noted in the anterior chamber, and 
it is only during the time of increase of the intraocular 
tension that careful inspection will reveal a very slight j 
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haziness of the cornea. Tliere may or niay not be present 
a desire on the part of the patient to make a frequent 
change in his glasses, and he may have noted at times 
iridescent vision. An examination with the ophthahno- 
scope will reveal clear media and a characteristic cupping 
of the optic disk with the glaucomatous halo surrounding 
it (Fig. 1 16). This cupping varies in extent according to 
the progress of the disease. It may be complete, the blood- 




vessels dipping suddenly over its mai^ina and reappearing 
at the bottom of the cup, or only a portion of the disk 
may appear to be cupped, the vessels being crowded toward 
the nasal side. Surrounding the optic disk is a yellowish 
ring of choroidal atrophy which is known as the glauco- 
matous halo. Pulsation of the retinal arteries may be 
present, and if not present may be readily produced by 
slight pressure upon the eyeball. 
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If the field oj vision is now taken it presents changes ' 
which are more or less characteristic. It may be con- 
centrically contracted or may aesnme various odd shapes. 
A quadrant of the field may be missing, the blind area 
extending to the neighborhood of the fixation point. 
The whole field may be lost with the exception of a small 
area on the temporal side. The various kinds of scoto- 
mata may be observed. The color fields are usually con- 
tracted proportionately to the form fields. A variety of 
contraction which is frequently met with is that in which 
the whole field is concentrically contracted, the contrao- J 
tion being more marked on the nasal i ' ' 




SectioD of optic 

Course of Simple Olaucomn. Simple glaucoma vaayt 
assume symptoms of an inflammatory nature, but more 
frequently progresses to absolute blindness without any 
such condition. One eye only may be affected when the 
patient first comes under observation, but in the vast ma- 
jority of cases, sooner or later, both eyes become involved. 

Causes of QUucoma. Age is one of the predisposing 
causes, primary glaucoma being rarely met with before the 
fortieth year. It is very frequently observed in Hebrews 
and the Eastern races. A rheumatic or gouty diathesis 
may be present and exert some causative influence, 
refraction of the eye is usually hypermetropic, it baaj 
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unusual to meet with glaucoma in myopia. The exciting 
oauses, in addition to the gouty and rlieumatic diatheaia 
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above referred to, are worry, insomnia, arterial disease, 
trifacial neuralgia. Glaucomatous attacks have followed 
tlie instillation of a mydriatic ; it is therefore wise to 
employ such drugs with especial caution after the fortieth 
year when the lens has become more or less sclerosed, J 
The disease is somewhat more frequent in females thuil 
in males. 
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Mecbanism of Qlaucoma. The periphery of the ante- 
rior chamber formed by the cornea, iris, and pectinate 

ligament is known as the angle of ih.e anterior chamber or 
jUtraiion angle of (he eye (Fig. 120). The direction o£_ 
the flow of most of the intraocular fluid, in passing froio 
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She eye, is from the posterior chamber into the anterior 
ihambcr, and thence through the angle of the anterior 
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' chamber, by way of Fontana's spaces and the canal of 
Schlemm, into the anterior ciliary veins. Probably in 
every case of glaucoma the disease originates by interfer- 
ence with the escape of the intraocular fluids through the 
angle of the anterior chamber of the eye, (Compare 
Figs. 121 aud 122.) This may be brought about by the 
pressing forward of the root of the iris by an enlarged 
leus, or by sudden pressure upon the lens from the 
, vitreous chamber. Priestley Smith is of the opinion that 
I the enlarged flattened lens which is present in hyperopia, 
■ or in advancing years, is chiefly instrumental in the pro- 
duction of primary glaucoma by pressure against the root 
of the iris blocking the lymph spaces at the filtration 
angle. 

Diagnosis of Qlaucoma. It is of the greatest imjmrtance 
that the diagnosis of glaucoma be established as early as 
possible, so that proper treatment may be administered. 
The prodromal symptoms, consisting of the frequent 
desire to change the reading glasses, temporary periods of 
" ^oggy " vision, and the appearance of a halo, or rain- 
bow colors, around artificial lights, should put one on the 
lookout for an attack of glaucoma. 

The most frequent diseases for which acute inflamma- 
tory glaucoma is mistaken are acute catarrlial conjunc- 
tivitis and acute iritis. There are a number of points of 
difference between the symptoms of these diseases, but 
the condition of the pupil, the cornea, and the tension of 
the eyeball in each are those that are most importanL 
In acute inflammatory glaucoma the pupil is dilated and 
more or less immobile ; the cornea is hazy and partially 
or wholly ansesthetic ; and the intraocular tension is in- 
creased. In acute iritis the pupil is contracted and 
attached by posterior synechije to the anterior capsule of 
the lens ; the cornea is not anesthetic and is nut markedly 
hazy, except in the serous variety, when the haziness is 
due largely to the deposits on the posterior surface of the 
,cornea, and is triangular in shape ; and the tension is not 
altered. In acute catarrhal conjunctivitis the pupil, the 
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cornea. 



and the tension are not changed from normal. 
The following table will asist in the diagnosis : 



Acute Inflammatory 
Glaucoma. 

1. Ck)njunctival ii^ection 
most marked near the 
cornea. 

2. Cornea very hazy in 
all portions, and an- 
aesthetic. 



3. Pupil dilated, or semi- 
dilated, and more or 
less immobile. 

4. Iris pushed forward, 
especially in the per- 
iphery ; irregularities 
of surface. 

5. Aqueous humor fre- 
quently turbid. 

6. Anterior chamber 
shallow. 



7. Conjunctiya usually 
transparent. 

8. As a rule, great ten- 
derness upon pressure. 

9. Severe pain following 
the distribution of the 
trigeminal nerve, as 
well as in the eye 
itself. 

10. Marked dimness of 
vision. 

11. Tension increased. 



Acute Catarrhal 
Conjunctivitis. 

1. Conjunctival injection 

least marked near the 
cornea. 

2. Cornea clear. 



3. Pupil normal. 



4. Iris unaffected. 



Acute Iritis. 

1. Conjunctival injection 

most marked near the 
cornea. 

2. Cornea more or less 
hazy ; markedly so in 
serous iritis with tri- 
angular arrangement 
of dots on the posterior 
surface. 

3. Pupil contracted with 
posterior synechise. 



4. Iris discolored 
face irregular. 



sur- 



5. Aqueous humor un- 
affected. 

6. No change in anterior 
chamber. 



7. Conjunctiva opaque. 

8. Tenderness not mark- 
ed. 

9. Very little pain, and if 
present referred to the 
eye itself. 



10. Vision not affected. 

11. Tension normal. 



5. Aqueous humor fre- 
quently turbid. 

6. But little change in 
anterior chamber, ex- 
cept in serous variety 
when it is deeper than 
normal. 

7. Conjunctiva usually 
transparent. 

8. Some tenderness upon 
pressure. 

9. Severe pain, worse at 
night, referred to the 
brow or temple. 



10. More or less dimness 
of vision. 

11. Tension normal. 



The differential diagnosis between simple glaucoma and 
optic nerve atrophy is much more diflScult. If it can be 
definitely determined that the intraocular tension is in- 
creased it will materially assist in differentiating the two 
diseases. In simple glaucoma the color fields are, as a 
rule, contracted proportionately to the form fields, whereas 
in optic nerve atrophy the color fields present a much 



more marked conlractioii than do the fields for form. 
Occaaionally cases are seen in which the failing vision of 
simple glaucoma has been mistaken for that of cataract, on 
acoouut of the greenish reflex from the lens. This mis- 
take, however, can never be made if an examination of 
the eye is made with the ophthalmoscope. 

Prognosis of Glaucoma. If glaucoma is unchecked it 
leads ultimately to absolute blindness. The most favor- 
able prognosis is found in the acute inflammatory type. 
The prognosis is not so good in simple glaucoma, and 
depends upon the condition of both central and peripheral 
vision. In simple glancoma it is rare to make any im- 
provement of the central or peripheral vision present at 
the time the palient places himself under treatment. The 
prognosis depends upon whether the treatment succeeds in 
preventing further contraction of the visual field, 

Treatment of Glaucoma. The best and most 
treatment for acute infiammatory glaucoma is some opera- 
tive procedure, preferably an iridectomy ; but if for any 
reason an operation cannot be at once performed, certain 
medicinal treatment may be temporarily employed, Aa 
the iris is crowded into the periphery of the anterior cham- 
ber, blocking up the filtration angle of the eye, an attempt 
should be made to withdraw it by means of myotics which 
contract the pupil. A solution of eserine (gr. J to ij-5j), 
or a solution of pilocarpine, double this strength, should 
be employed. In the prodromal stage the instillation of a 
drop or two into the conjunctival sac of the eye affected, 
four or five times a day, is usually sufficient to relieve 
the symptoms temjKirarily. In the treatment of the actual 
attack, however, it is necessary to employ it much more 
frequently. A drop or two of the solution of eserine, or 
pilocarpine, should be instilled into the conjunctival oul- 
de-sac of the glaucomatous eye every half hour or hour 
until the pupil becomes contracted and the tension 
relieved, provided this action is obtained, and then oon-I 
tinued at less frequent intervals. The action of 
myotic may be in<;reased by jireceding each instillatif 
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by the instillation of a drop of a 4 per cent, solution of 
cocaine. If, however, the myotic solutions do not produce 
contraction of the pupil with reduction of the intraocular 
tension, it is necessary, for the safety of the eye, to under- 
take the operative treatment at once. 

In the treatment of an attack of acute inflammatory 
glaucoma it is necessary to employ any form of therapeu- 
tics which will assist the action of the myotics in tem- 
porarily relieving the condition. A few leeches to the 
temple, and the frequent application of hot fomentations 
to the eye, will materially assist in the relief of the pain 
and in the promotion of the action of the myotics. Rest 
in bed, preceded by a warm bath and the administration 
of a purgative, is also of service. If the pain is very 
severe a hypodermic injection of morphine will not only 
serve to relieve it, but will assist in the contraction of 
the pupil. Large doses of salicylate of sodium have 
been advocated by some authors, and are of great service, 
especially if the disease is accompanied by marked pain, 
or associated with rheumatism. Under any circumstances 
medicinal treatment is only temporary. It must be fol- 
lowed sooner or later by operative procedure if a cure is 
to be expected. 

The operation which seems to be preferred by the 
greatest number of ophthalmic surgeons is a broad 
peripheral iridectomy. An anterior sclerotomy, a poste- 
rior sclerotomy^ or excision of the superior cervical 
sympathetic ganglion may be performed under certain 
circumstances in place of an iridectomy. 

The treatment of chronic inflammatory glaucoma re- 
quires the use of the myotics in much weaker solutions 
unless there should be subacute attacks. Eserine in the 
strength of y^^ to ^ of a grain to the ounce, of which 
solution a drop or two is instilled two to four times a 
day, is usually sufficiently strong. If pilocarpine is 
employed the strength should be double that of the eserine 
solution. The internal administration of such drugs as 
have proved of benefit in optic nerve atrophy are also to 
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be employed. For this purpose full doses of slrychniQe A 
and nitroglycerine have been used with considerable bene- 
fit. The result of an iridectomy in chronic inflammatory 
and in simple glaucoma has not been so successful as in 
the acute inflammatory type. There is a large percent^ 
age of cases in which the disease is permanently checked, 
but on the contrary there is also a large percentage of 
cases in which the disease is not checked. In a few 
the operation seems to have given greater progress to J 
the affection. All things being considered, an operatioal 
for these types of glaucoma should be performed fce/ore | 
there has been much contraction of the visual field- If, 
therefore, the employment of the myotics, together with 
the use of strychnine and nitrt^lycerine, fails to check the 
gradual contraction of the field of vision, an iridectomy 
should be performed. If, on the other hand, the reme- 
dies just referred to seem to hold the disease in check, it 
is perhaps wise not to perform an iridectomy until they 
have lost their effect. In chronic inflammatory glaucoma 
in which degeneration of the iris has not taken place it 
naturally follows that an iridectomy will be of more 
benefit in checking the disease tlian if such d^eneration 
has occurred. In simple glaucoma an iridectomy does 
not do more than hold the vision where it is at the 
time of the performance of the operation, and if one waits J 
until the field of vision is contracted to the immediatej 
neighborhood of the fixation point, further contraction oFl 
the field is likely to follow operative procedure. In ' 
those cases in which one eye has become blind from glau- 
coma and the second eye is attacked, it is well to fallow J 
Schweiggei-'s advice and operate upon the blind eye firs 
If this heals successfully and without complication it majrfl 
be naturally presumed that a similar result will folIoW 
operation upon the other eye. 

In a very few cases a perfectly performed iridectomTl 
is sometimes followed by marked increase in tension, ; 
blocking up of the anterior chamber, considerable ciliaryS 
tenderness, with (edema of the lids, and rapid loss of 1' 
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vision — a condition known as malignant glaucoma. The 
symptoms usually present themselves a day or two after 
the iridectomy has been performed. The treatment of 
malignant glaiicoma consists in the frequent instillation 
of a myotic, the administration of large doses of salicylate 
of sodium, posterior sclerotomy, together with slight 
pressure upon the cornea through the closed lids to en- 
deavor to push the lens back in place, and thereby restore 
the anterior chamber. 

In the treatment of all varieties of glaucoma it is 
important to avoid worry, excessive use of the eyes, work 
in improper light or with uncorrected refractive error, 
insomnia, irregular meals, or any condition which might 
bring about an attack. If a gouty or rheumatic diathesis 
is present the employment of warm baths, and of such 

FlO. 123. 




Iridectomy for glaucoma. (De Wecker.) 

waters and drugs as will eliminate the poison from the 
system, is called for. Massage of the eyeball and the 
employment of galvanism have been recommended, but 
cannot take the place of the myotic and operative treat- 
ment. 

In absolute glaucmnaj in which the eye is exceedingly 
painful, it is sometimes necessary to perform enucleation 
if an iridectomy fails to relieve the pain. 

Iridectomy for Glaucoma. As previously stated, an 
iridectomy for glaucoma must be broad and peripheral. 
It should include a segment equivalent to about one-fifth 
of the circumference of the iris, which should be removed 
as close to its ciliary border as possible (Fig. 123). This 
is effected by making the corneal section somewhat poste- 
rior to the corneo-scleral junction, the keratome being 
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entered about one and one-half milKmetres back of the 
limbus (Fig. 131). At the time of the withdrawal of the 
iris by the iris forceps, instead of excising it with one 
cut of the iris scissors, it is better to excise one side, and 
then, drawing the iris as far toward the opposite side of 
the section as possible, the remaining portion is cut. 

Operation of Iridectomy. Local anaesthesia is em- 
ployed except in cases of severe inflammation in children, 
and very nervous patients. The instruments required are 
a speculum (Fig. 129), keratome (Fig. 124), fixation 
forceps (Fig. 103), iris forceps (Fig. 127), iris scissors 
(Figs. 125 and 126), spatula (Fig. 106), and in some 
cases a blunt iris hook (Fig. 128). A few surgeons 
employ a Graefe cataract knife (Fig. 99) with which 
to make the corneal opening, rather than a keratome. 



Fig. 124. 




Keratomes. 



Fig. 125. 




Curved iris scissors. 



Fig. 126. 




De Wecker's iris scissors. 
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Fig. 127. 




Iris forceps. 
Fig. 128. 



MEYKOWITZ. 
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Tyrrell's sharp and blunt hook. 



Fig. 129. 




Eye speculum. 



1. The speculum having been introduced, the eye is 
grasped with the fixation forceps opposite to the point of 
entrance of the keratome or that portion of the iris to be 
excised. The keratome is entered at the corneo-scleral 
junction parallel to the plane of the iris (the point of 
entrance in glaucoma being 1 to 2 mm. behind the corneo- 
scleral junction), and passed into the anterior chamber 
sufficiently far to permit the removal of as wide a piece 
of the iris as is desired. In entering the knife, care is 
exercised to avoid injury to the cornea or lens, and it is 
withdrawn very slowly to allow the gradual escape of 
the aqueous humor. If the latter escapes too quickly 
the sudden lowering of the ocular tension may be fol- 
lowed by severe intraocular hemorrhage. 

2. If the iris presents itself in the wound it is seized 
with the iris forceps, slightly withdrawn, and excised with 
one or two snips of the scissors. Should the iris fail to 
present at the wound with the escape of the aqueous, the 
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iris forceps, closed, are passed into tlie anterior chamber 
almost to the pupillary mat^in, the iris seized, withdrawn, 
and excised. 




PodtlODof opentor'BhaDdBlnarMiUgeof Mdeolomy. {Cnnnak.) 

If there Is much bleeding from the cut surface of the 
iris, the blood collecting in the antwior chamber, an attempt 
at removal m&y be made by gentle pressure upon the 
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cornea with a spatula or by means of the lower lid, the 
finger being placed outside. Ouly the gentlest manieuvres 
should be made, however, ag bruising of the lens will 
produce traumatic cataract, and the blood is usually 

absorbed. 




13. A spatula is now passed between the lips of the wound 
to appi-oximate the edges, to remove any debris, and to 
xeplace the angles of the coloboma in their proper posi- 
tions in the anterior chamber. Both eyes are bandaged 
for forty-eight hours, after which the bandage may be 
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removed and a shade and dark glasses substituted. At 
the first dressing, a drop of a sterile solution of atropine 
should be instilled to draw the cut edges of the iris away 
from the lens capsule ; otherwise a few adhesions between 
the two are apt t() occur. 

Anterior Sclerotomy is sometimes performed in place 
1 iridectomy in those cases in which an iridectomy 
failed to check the progress of the disease. By a 
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few siirgeona it ia performed in all cases in preferenoftj 
to iridectomy. The method is as follows ; The eyelida- 
are separated by means of an eye speculum, the eyeball' 
being fixed with the fixation forceps. The point of a 
Graefe cataract knife is passed into the anterior chamber 
at a point 3 mm. below a tangent to the uppermost part 
of the oomea and 1 mm. behind the apparent comeo- 
scleml junction, then across the anterior chamber, and 
the puncture made at a point diametrically opposit* 
upward cutting movement of the knife, as in the section^ 
for the extraction of cataract, is now made, but instead' 
of completing the section and making a corneal flap, a 
bridge of tissue, about 3 mm. broad at the uppermost 
part of the cornea, is left undivided. The knife is now 
tilted slightly forward, causing the lips of the wound to 
gape somewhat, allowing the aqueous liumor to escape, if 
it haa not already done so, and then slowly and cautiously 
withdrawn. The bridge of tissue is left to guard against 
prolapse of the iris ; but if this accident should occur, as 
it does sometimes, the iris must be replaced into the ante- 
rior chamber by means of a small spatula. Should this 
not prove effectual, the prolapsed portion must he cut off 
with scissors, thus converting the sclerotomy into an 
iridectomy. 

Posterior Sclerotomy (Scleral Puncture) is some- 
times performed as a preliminary to iridectomy in acuta! 
inflammatory glaucoma, and ia sometimes employed for, 
temporary rehef without being followed by an iridectomy. 
The same instruments are employed as in anterior scler- 
otomy, and the knife is passed through the posterior 
scleral tissue with its cutting edge toward the cornea, 
this is the direction of most of the scleral fibres. Thttj 
poiut of selection is, as a rule, midway between the ex- 
ternal and inferior recti muscles, several millimetres 
posterior to the ciliary ijodies. The knife may be passed 
directly through the conjuuctiva and sclera to a depth of 
2 or 3 millimetres, and then rotated through a quadrant 
of a circle and withdrawn ; or an opening may be mai' 
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in the conjunctiva, and the latter moved so as to place 
the scleral opening in a different position. It does not 
matter which method is followed, as the wound usually 
heals without difficulty. 

This same operation is sometimes performed for 
detached retina. 

Excision of the Superior Cervical Sympathetic 
Ganglion. This operation for glaucoma was su^ested 
by Abadie, because he believed the disease was produced 
by some excitation of the vasodilator fibres of the ocular 
bloodvessels. It has been performed many times, but 
the concensus of opinion seems to be that if employed at 
all it should be only in those cases in which iridectomy 
a])pears inadvisable, such as cases of hemorrhagic glau- 
coma or cases of advanced glaucoma with greatly reduced 
vision. In many of the reportetl cases, central and 
peripheral vision have temporarily improved only to be 
rapidly lost. 

Secondary Crlaacoma is a term which is applied to 
all cases in which there has been an increase of the intra- 
ocular tension of the eyelwll which has been brought 
about by some preceding disease of the eye. Under this 
heading we have the glaucoma which is due to intra- 
ocular growths, the glaucoma which is produced by the 
closure of the pupil and the filtration angle of the ante- 
rior chamber in iritis and cyclitis, the glaucoma produced 
by traumatism, aud hemorrhagic glaucoma. 

In Hemorrhagic Glaucoma there are numerous hemor- 
rhages from the retinal bloodvessels which are caused by 
disease of the walls of the vessels. Hemorrhagic glau- 
coma may follow retinal hemorrhages occurring in the 
various tyj)e8 of retinitis. 

Symptoms. The symptoms are similar to those which 
have been described in acute inflammatory glaucoma, but 
may be masked by the conditions giving rise to the dis- 
ease. It is sometimes most difficult to decide whether 
the glaucoma is produced by the hemorrhages or the 
heraorrhi^s by the glaucoma. 
IS 
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Prognosis. The prognosis is very bad. In most cases 
it is inadvisable to perform an iridectomy because of the 
severe hemorrhage which usually follows. 

Treatment. The instillation of eserine or pilocarpine, 
together with the use of such drugs as will help the 
vascular conditions of the eye, are the remedies which 
seem to be of most use. Sclerotomy has been advised 
in this condition, but, unfortunately, operative procedure 
usually results in marked increase of the hemorrhages. 
In most cases vision may ultimately be entirely destroyed, 
so that enucleation becomes necessary for the relief of 
the pain. 

Buphthalmos (Congenital Glaucoma, Congenital 
Hydrophthahnos, Eeratoglobus). This is a variety 
of glaucoma met with in childhood depending upon the 
failure of the filtration angle of the eye to open during 
foetal life, as it does normally. There is a consequent 
increased intraocular tension which ultimately leads to a 
decided increase of all of the diameters of the eyeball, 
causing it to appear much larger and more prominent 
than normal. KercUoglobus is a name which has been 
sometimes employed when the cornea has become larger 
than normal. The ophthalmoscope shows the lens to be 
small and the optic disk to be cupped in appearance. 
The prognosis is bad, and if the use of myotics does not 
check the progress of the disease an iridectomy or scler- 
otomy should be performed. 
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General Symptoms of Orbital Diaeaae. There are 

certain symptoms which are usually present to a greater or 
lesser degree in most affections of the orbit. I'roploste, 
or exoplUhalmoa, is that coadition in which the eyeball is 
pushed from its position in the orbital cavity. It may 
be produced by intlammatious, by tumors, by disease of 
the adjoining cavities, by exophthalmic goitre, and to a 
certain extent by paralysis of the external ocular muscles. 
It is the opposite of eno/jht/talnios, or that condition in 
which the eyeball seems to sink deeply into the orbital 
cavity, which may result from traiunatism or appear as 
an idiopathic affection. Jmmobility of the eydtnll, either 
complete or partial, is sometimes found in connection 
with orbital disease. There may also be observed at times 
some cedaiui of the conjundwa, some oedema and redness 
of the eyelids, more or less pain and dbtturbance of piston. 
Fluctuation can sometimes be detected if an abscess is 
present- 
Orbital Cellnlitda (Orbital Abscess). This is an acute 
inflammatory condition of the tissues of the orbit which 
depends upon infection. 

Symptoms. The patieut complains of a deep-seated, 
intense pain, which is usually increased by pressure upon 
the eyeball. The eyelids are more or less swollen and 
red. The ocular conjunctiva is sometimes so [edematous 
as to hide almost the entire cornea. In marked cases it 
protrudes from between the lids so that the latter cannot 
be closed. There is proptosis, the eyeball being pushed 
directly forward, together with limitation of tlie ocular 
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movements in all directions. Vision is greatly impaired, 
and in some cases is entirely lost. The ophthalmoscopic 
examination usually reveals an optic neuritis, with exten- 
sive retinal hemorrhages, due to pressure upon the optic 
nerve which may result in subsequent atrophy. If the 
pressure upon the cornea lasts for some time the latter U' 
likely to slough. These various symptoms may begiQ 
with a severe chill, followed by fever and general 
malaise. 

Course. The rx)iirse of the affection is usually rapid, 
and it may terminate in resolution or in the formation 
of an abscess which may rupture externally on some 
portion of the upper lid near the orbital margin, or it 
may extend posteriorly to the brain, producing menin- 
gitis. The condition may result in panophthalmitis. 

Oansea. Anything which will produce infection of the. 
orbital cavity may give rise to orbital cellulitis, such 
foreign bodies in the orbit, or operation wounds ; extett- 
sion of inflammation from adjoining parts, as from erysip- 
elas; or the condition may arise by metastasis, "~ ■" 
pyiemia, etc. 

Diagnosis. The differentiation from panophthalmitis 16 
made by an ophthalmoscopic examination and the obser- 
vation of the clear media; from thrombosis of the- 
cavernous sinus by the absence of cerebral symptoms, by 
the proptosis and immobility of the eyeball before tlM 
occurrence of paralysis of the external muscles, and by 
the absence of the general venous conditions which enter 
into thrombosis of this sinus. In purulent conjunctivitis 
there is much more dischai^c and no limitation of the 
ocular movements. 

Treatment. Hot fomentations should be applied 
soon as the diagnosis has been made, together with 
earliest possible evacuation of the pus. This may be 
done either through the lid, or through the conjunctiva, 
with a small cataract knife, which must lie passed deep 
into the orbital tissues close to tbe orbital wall, avoiding 
the eyeball and the ocular muscles. Should the pue * 
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evacuated immediate relief will be obtained, and, thougli 
pus is not found when the incisions are first made, the 
free bleeding will be of much beDcfit. The local condi- 
tion must be treated by antiseptic measures, and the gen- 
eral condition by means of the administration of quinine, 
stiychuine, milk punches, and nourishing food. 

Tenonitis is a somewhat rare condition consisting of 
inflammation of Tenon's capsule, and is characterized by 
considerable swelling of the upper lid, some proptosis 
and limitation of the ocular movements, togetlier with 
pain upon the least movement of the eyeball. There 
may be general or local cheraosis of the bulbar conjunc- 
ti\'a. The condition may be idiopathic in origin, or 
result from injury, for example, from a tenotomy ; occa- 
sionally it is due to rheumatism. 

Treatment. The treatment consists of hot or cold appli- 
cations, together with the internal administration of large 
doses of salicylate of sodium or of iodide of potassium. 

Feriostitia. This condition may bo either acute or 
chronic, and localized or general In acute local periostitis 
there are pain and tenderness over the location of the dis- 
ease, which is very frequently in the neighborhood of the 
orbital margin. There may be slight cedema of the con- 
junctiva, together mth swelling of the lids and proptosis. 
When the affection is general rather than local there are 
found the usual symptoms of orbital cellulitis to whiuli it 
gives rise. 

Chronic PerioHtitiB is usually accompanied by deep-seated 
pain, tenderness of the eyeball upon pressure, and there 
may be some cedema of the lids and conjunctiva. A 
thickening of the i>ertosteum may sometimes be felt 
beneath the orbital margin. 

Oaoses. The causes are syphilis, tuberculosis, injury, 
and disease of the adjoining cavities. 

Frognosis. The prognosis depends upon the variety of 

periostitis with which we have to deal. It Is favorable 

I if the affection is local, and is serious if the affection is 

Igeneral, as it may result in paralysis of the external 
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ocular muselea, optic nerve atrophy, or necrosis of the I 
bon«3. It may even extend to the braiu and produce 
meningitis and death. Those varieties which have been 
produced by syphilis are the most amenable to treatment. 
Treatment. Should syphilis be found as a cause of the 
disease the administration of mercury and large doses of 1 
iodide of potassium is demanded. In other cases cod-livor-l 
oil, iodide of iron, arsenic, and the various tonic prepars 




tions should be employed. If an abscess forms the 
should be evacuated as early as possible, and drained 
means of a tube or iodoform gauze. If the affection 
found to be localized and necrosis results the bone 
be curetted and free drainage established. 

Esophthalmic Goitre (Graves' Disease, Basedow's 
Disease). In this condition there are a number of ocular 
symptoms which make the affection of more or less im- 
portance to the ophthalmic surgeon. 
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The exophthalmos which is present may become so 
marked that it is impossible for the eyelids to cover the 
eyeball entirely, the condition resulting in ulceration of 
the exposed portion of the cornea. There are also certain 
ocular signs which have been described by different 
observers as being more or less constantly present in this 
condition. DcdrympU^s sign is that the eyelids are more 
widely separated than normal ; SteHwag^s sign is that the 
lids are not completely closed in the act of winking, and 
also that the interval between the attempts at winking is 
much longer than normal ; von Grarfi'^s sign is that the 
upper lid fails to follow the eyeball in its down^va^d 
movement as completely as it does in the normal eye. 

Treatment. The treatment consists, in addition to the 
treatment for the disease in general, in the protection of 
the cornea, if the exophthalmos should become excessive, 
by means of frequent irrigations with a lotion of boric 
acid, or by a narrowing of the palpebral fissure. If the 
exophthalmos should become so marked that the cornea 
completely slougKs it may be necessary to perform 
enucleation. 

Pulsating Exophthalmos is that condition in which 
there is marked proptosis of the eyeball accompanied by 
pulsation. The patient may complain of noises in the 
head and some dizziness ; but, as a rule, there is no pain. 
The pulsation may be increased by leaning the head for- 
ward, and the proptosis may be diminished to a certain 
extent by gently and gradually pushing the eyeball back- 
ward into the orbital cavity. A bruit may be heard over 
the eye and over the skull in the immediate neighbor- 
hood, and is sometimes diminished by pressure upon the 
carotid artery. There may be some dimness of vision, 
together with slight optic neuritis, or marked engorge- 
ment of the retinal veins, as well as engorgement of the 
veins of the lids and conjunctiva. 

The condition is most frequently caused by an arterio- 
venous aneurism produced by rupture of the carotid 
artery into the cavernous sinus. This condition may in 
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tcm be due to traumatism which has caused a fracturol 
at the base of the skuJI. A similar eondition has beeiiJ 
observed to occur spontaneously. A few cases are saidfl 
to be due to aneurism of the ophthalmic artery. 

Oourae. The course is prolonged, lasting for severalj 
months or years, when spontaneous recovery may occur, f 
or death may result from rupture of the aneurit 

Treatment. The treatment consists in compression of ' 
the carotid, and if this does not prove of avail ligation 
of the vessel should be performed. 

Tumors and Cysts of the Orbit. Dermoid Cysts are 
occasionally found In the orbital cavity, and are most.J 
frequently situated in the neighborhood of the out^J 
upper portion. They are usually congenital, of slow J 
growth, ovoid in shape, and freely mobile beneath the 
akin, but usually connected with the deeper structures. 
If the cyst is superficial in character, pressure alters it 
but little ; if there are deeper connections, however, it 
may be made to disappear within the orbital cavity under 
pressure. The contents of the cyst are made up of 
sebaceous material in which there are numerous small , 
hairs. 

Treatment. The treatment consists of complete i 
sion. If a portion of the sac remains the cyst is likely 1 
to recur. 

A Meningocele is a rare congenital condition which I 
usually appears as a fluctuating tumor at the inner angle 
of the orbit It may pulsate and may be reduced by 
pressure on account of its contents being emptied into the 
cranial cavity. No operative proocthire should be under- 
taken. 1 

The presence of lumnrs within the orbital cavity will^ 
produce certain symptoms depending upon their size, posi-'l 
tion, and character. There is usually some proptoxis, ' 
the direction of the protrusion of the eyeball depending 
upon the situation of the growth. If the growth is in 
the muscle cone the eyeball is usually pushed directly _ 
forward ; if to the outside of the muscle cone it is pushed 
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Via the directiou opposite to the side upon which the 
tnmor is located. There may be optic neuritis on account 
of pressure upon the optic nerve. This may even result 
at a later date in optic atrophy. If large, the tumors 
can sometimes be felt by the finger tips pressed deeply 
into the orbital cavity. Malignant tumors grow very 
rapidly, and benign turaora very slowly. The principal 
benign tumors are angioma and osteomit, and the iiuillgnaiii 
tumors are sareama and carcinoma. If the benign tumors 
are increaijing in size and producing ocular symptoms 
they should be extirpated, if possible. Caroinomata 
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should also be extirpated early. There seems to be some 
doubt as to whether extirpation is of much avail in the 
case of sarcoma, as the affection usually recurs, and in 
recurring grows more rapidly than if it had been let 
alone. If it is possible to remove the whole of the growth 
by exenteration of the orbital contents, this should be 
performed. In eases of inoperable sarcoma the use of 
Coley's mixture may be trie<l. 

Disease of the Adjoining Cavities. So many cavities 
^of the flkuU lie near the orbit that disease affecting them 
quently breaks through into the latter. Thus, we have 
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the frontal sinus, the maxillary antriuu, the ethmoidal cell^ J 
and the sphenoidal sinus all connected with the nasal \ 
cavities. As a result of inflammation in the nose these J 
cavities may become affected with an inflammatory process, 
which may be either catarrhal or purulent in character, so 
producing distention that the orbit will be pressed upon, 
and, as a consequence, the eyeball will become more or less 
displaced. Emjiyema of the frontal sinus is perhaps the 
most frequent, and the transillumination test by means 
of a small electric light placed below the brow and at 
the inner angle of the orbit, in a darkened room, will 
assist in the diagnosis. If the cavity is normal the re- 
flection of the light will be distinctly observed ; if filled 
with pus, the light will not be transmitted and the sinus 
will appear as a large, dark spot. The condition may 
be relieved by opeoing the sinus at the inner angle of 
the orbit, free drainage, and repeated irrigations witt an 
antiseptic solution. Empyema of the ethmoid, if affect- 
ing the orbit, may be relieved by making an opening 
from the inner angle of the eye and effecting free drainage 
into the nasal cavity. In empyema of the maxillary 
antrum opening into the orbit, free drainage through the'l 
nose or through the canine fossa must be obtained. | 

Congenital Anomalies. Anoplitltalmoa is that condi- 
tion in which there is congenital absence of both eyes. 
It is an exceedingly rare condition, and according to 
some authors there is doubt as to whether true anoph- 
thalmos exists, as in moat cases a poBt-mortcm examina- 
tion has revealed the eye in a very rudimentary state 
existing as a small mass in the posterior portion of the 
orbital cavity. Monophtlialmos is a term which is em- 
ployed to describe the congenital absence of one eye. 1 
Cyclopia is that congenital condition in which there is a I 
fusion of both orbital cavities and their contents, result- 1 
ing in a single eyeball which is situated in the median | 
liae just above the usual position for the arch of the 1 
nose. Microphthalmos is that coudition in which the eye- J 
ball at birth is much smaller tlian normal. Hegaloph- 1 
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thalmos is that condition in which the eye at birth is 
larger than normal. Both of these conditions are in all 
probability due to some inflammatory process during 
intra-uterine life rather than to any arrest of develop- 
ment. 

Exenteration (Evisceration) of the Orbit. In cases 

demanding complete extirpation of the orbital contents, 
enucleation of the eyeball is performed first in the usual 
manner, followed by division of the outer angle of the 
lids as far as the bone. If it is desired to remove the 
tissue of the lids it is now dissected down to the orbital 
margin. The periosteum is next divided all around and 
separated from the bone to the apex of the orbit, the 
whole mass being excised with a strong pair of curved 
scissors. Hot water and pressure will usually control 
the hemorrhage, but in some cases the actual cautery will 
have to be employed. The lids are sutured together, 
except a small opening at the inner angle, aud the cavity 
packed with iodoform gauze. The dressings are changed 
daily or every other day, and the cavity irrigated with 
boric acid or normal salt solutions until healing has oc- 
curred. 






CHAPTER XVI. 

INJURIES OF THE EYEBALL AND SUEROUNDING 
PARTS. 

Injuries of tlie Lids. Woimds of the lids are to be 
treated io a manner similar to wounds elsewhere. They | 
should be first cleansed with soap and water to remove | 
all dirt and dfibria, and then freely irrigated with a solu- 
tion of bichloride of mercury to make them aseptic. The 
edges are made smootli and approximated with a few I 
sutures in the best manner for leaving as little distortioa 
as possible. Care must be taken not to turn the cilia 
toward the eyeball. 

Eccliymoais and SweUlng of the Lids is very likely to ' 
follow an injury. If the case is seen early and before [ 
there has been much bleeding beneath the tissues, or I 
before much swelling has occurred, it is sometimes pos- 
sible to prevent largely these symptoms by painting the 
parts with a solution of ethereal collodion. If the ecchy- 
mosis and swelling are already present, the application of 
cold compresses, or the application of compresses wrung 
out in a solution of lead-water and laudanum are usually [ 
sufficient. 

EmpIi]rBeiiia of the lids is sometimes observed, and is a I 
symptom of fracture of one of the orbital bones by c 
of which there is a communication with one of the a 
Bory sinuses of the nose. There appears a swelling which 1 
increases as the patient blows his nose, as the air is forced \ 
into the sinus and thus Into the tissues. 

Barns of the lids usually result from contact with acide, i 
alkalies, hot water, molten metal, or from the esplosioQ m 
of powder. Whatever substance has produced the burn / 
should be thoroughly removed, and the pain relieved by I 
employment of a solution of carbonate of soda, followed I 
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by an applicatioD of purified petrolatum to the raw sur- 
face. After a powder burn each particle of powder 
should be removed by means of a fine needle, assisted by 
the application of peroxide of hydrogen. Jackson has 
suggested their removal by touching each point with a fine 




Ixyuriea of the Coi^tmctiTa. One of the most fre- 
quent injuries to the conjunctiva is the lodgement of a 
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foreign body upon its surface. The most frequent point 
of location is beneath the upper lid and in the groove 
near the ciliary margin. The lida should be everted and 
the foreign body removed by means of some sterile 
absorbent cotton wrapped around the end of a probe o 
stick. The conjunctiva should afterward be irrigated | 
with a .solution of boric acid. 

Wounds of the conjunctiva are treated as wounds of 1 
the lids. 

Bums of the conjunctiva are to be treated more for ] 
their sequelie than for the effect at the time of the injury. 
They occur from acids, alkalies, or molten metal, and as 




soon as seen should be freely irrigated to remove any i 
particles that are present. Burns from acids or alkaliea J 
may be neutralized by means of solutions of carbonate of I 
sodium and vinegar respectively, if these agents are at ' 
hand. Thorough and forcible flushing is required for the 
removal of particles of lime. After the conjunctiva has 
been thoroughly cleansed the instillation of sterile olive 
oil, or the application of purified petrolatui 
passage of a probe o 



a day to break down any adhe- 
rmed between tlie conjunctiva 1 
of the eyelid and that of the eyeball is the subseqtiQit i 



that 



may 



have 
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Injuries of the Cornea. Foreign Bodies frequently 
become embedded in the corneal substance and produce 
symptoms of irritation, with considerable pain. Very 
sharp foreign bodies may even penetrate into the anterior 
chamber. If the foreign body is superficial it may be 
removed by gently touching it with a wisp of absorbent 
cotton wrapped upon the end of a probe or stick, thus 
engaging it in the meshes of the cotton. If, however, it 
is so adherent to the cornea that it cannot be removed in 
this manner a drop or two of a 2 per cent, solution of 
holocaine should be instilled to produce anaesthesia, after 
which the foreign body is to be picked out by means of 
a spud (Fig. 137) or needle, care being taken to produce 
as little abrasion of the corneal epithelium as possible. 
The instrument should be made sterile before using, and 

Fig. 137. 



MEmcwirr. 



Eye spud. 

the eye should be flushed with a solution of boric acid 
both before and after the removal of the foreign body. 
If the foreign body has penetrated the anterior chamber 
it is sometimes necessary to pass a broad needle, or kera- 
tome, through the cornea behind the foreign substance, 
to act as a support in order to prevent the efforts at 
removal from pushing it entirely into the anterior cham- 
ber or into the lens, where it might produce greater 
injury. If it has been necessary to work at the eye for 
some time to effect the removal of the foreign body, and 
there has resulted considerable irritation, a drop of atro- 
pine should be instilled and a light bandage applied for 
a day or two. 

Oyster Shucker's Keratitis is a name which has been 
given by Randolph to a condition of the cornea met with 
in oyster shuckers which has been produced by injury: 
from the minute particles of oyster shells. The condition 
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13 due to the chemical properties of the shell, and should I 
he treated by frequent irrigations with a cleansing lotion I 
and the instillation of atropine. 

A Corneal Abrasion may be so superficial as to remain \ 
unseen with the naked eye or magnifying glass, and yet it 
produces marked pain. There may be a history of some- 
thing suddenly striking the eye, and the patient has in- 
tense pain, photophobia, and lacrymation. If the abrasion 
cannot be detected by means of oblique illumination a 
drop of u fluorescine solution will stain that portion of 
the cornea which is denuded of the epithelium a light 




Kuptureof the sclerotic (Sicbel.) 

green, sometimes producing a very striking picture on I 
what has otherwise appeared as a normal coruea. 

Treatment. The treatment of the condition consists in J 
thoroughly cleansing the conjunctiva and cornea with a ( 
solution of boric acid and the application of a bandage J 
for a day or two. 

Penetrating Woucds of the Cornea permit the escape of I 
the aqueous humor, and are frequently accompanied by 1 
prolapse of the iris. (See Plate V., Fig. 7.) The ey 
should be thoroughly cleansed, and, if possible, the pro 
lapsed iris replaced. If, however, the iris does noil 
remain in (tosition the prolapsed jTOrtiou should be excised^! 
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as is doae m iridectomy. Atropine should be instilled, a 
light bandage applied, and if there is much reaction cold 
compresses may be employed through the bandage. If 
tha wound in the cornea should be long the edges may be 
approximated by means of one or two fine silk sutures. 

Bums of the Cornea are to be treated by the removal of 
any substancs producing the burn, and the neutralization 
of alkalies or acids, the InstillatioD of atropine, and the 
use of an oily preparation, aa sterile olive oil or purified 
petrolatum. 

Ii^ories of the Sclera. WoimcU of the .sclera in 
which the entire thickness of the latter membrane has 
not been iuvolved, as a rule, get well quickly after cleans- 
ing of the eye and the application of a bandage. 

Rupture of the sclera by a blow upon the eye is, how- 
ever, a much more serious matter. It occurs almost 
always without any corresponding opening in the con- 
junctiva, and may be accompanied by an escape of part; 
of the vitreous and even the lens beneath the conjunctiva. 
If the latter condition is found the conjunctiva is opened, 
the lens removed, the wound made thoroughly aseptic, 
and the conjunctival opening sutured and a bandage 
applied. The patient should rest iu bed and have cold 
applications to the eye through the bandage. If there 
has been an escape of a large amount of the contents of 
the eyeball, enucleation becomes necessary. If the scleral 
rupture is small and the interior of the eye is clouded on 
account of the hemorrhage present, the eye is to be thor- 
oughly cleansed, atropine instilled, a pressure bandage 
applied, and cold compresses employed. If the injuiy 
occurs in the anterior portion of the sclera and involves 
the ciliary body, the loss of vision by a tedious inflam- 
matory process, or even the affecting of the other eye 
through sympathetic inflammalion, may follow. In 
such cases it is necessary to consider the ndes for the 
removal of an eyeball. (See page 162.) 

If foreign bo^ea have penetrated the sclera and lodged 
inside of the eyeball an effort should be made to ascertain 
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their position and to remove them if possible. Some-i 
times they can be distinctly seen by means of the ophthal- 
moscope, if the patient comes under observation shortly 
after the injury has occurred and before the interior of 
the eye has filled with blood. Their location, if in the 
retina, may also be determined by means of testing the 
field of vision, if this can he done, their position being 
noted by the appearance of a scotoma. In all instances, 
however, no matter how hazy the media may appear 4 
they can be located by means of a skiagraphic examinfi- I 
tion with the Rontgen rays. " 

If the foreign body has been located ioside of the eye, 
and is of iron or steel, an attempt should be made to 
remove it by means of an electro-magnet, such as Hirach- 
berg's instrument, the point of which is introduced 
through the wound of entrance to the position occupied 
by the foreign body, or if the foreign body has passed to 
the opposite side of the eyeball the magnet Is introduced 
tlirough a new wound made for the purpose in the imme- 
diate neighborhood of the foreign body. If the large 
electro-magnet of Haab is employed the eye of the patient 
containing the foreign body is approached toward the 
point of the magnet and the current turned on. Between 
the small magnet of Hirschberg and the large magnet of 
Haab there are intermediate sizes (Johnson's, Lippincott's, 
and Sweet's) of sufficient strength to extract foreign bodies 
in many instances by the approximation of the point to 
the wound of entrance. In the emjiloyment of any 
variety of magnet the point is placed in position either 
inside or outside of the eyeball before the current is 
turned on. 

If the foreign body, however, is of some substance 
which cannot be attracted by the magnet, such as glasa, 
wood, or brass, an eff<irt should be made to remove it 
with small forceps, and, failing in this, the question at a 
enucleation must be conaidere<l. This has been discussed f 
under treatment of sympathetic inflammation. (See \ 
162.) 
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Iqjuries of the Iris and Ciliary Body. Buptnie of 

the iris either siagle or multiple may occur aa the result 
of a blow upon the eyeball. If it occurs at the ciliary 
border of the iris the condition is kuown as h-idodialysis, 
and a false pupil is produced (Fig. 139, and Plate V., 
Fig. 4). The ruptures may appear as numerous fissures 
in the iria tissue or as notehea at the pupillary margin. 
There is hemorrhage into the anterior chamber which 
sometimes obscnres the condition. Rupture of the 
sphincter of the iris sometimes produces mydriasis which 
is not altered by treatment. 

Treatment. The treatment consists in the instillation 
of atropine to put the iris at rest, and the application of 
a bandage fur a few days. 




Foreign Bodies sometimes lodge in or upon the iris. 

(See Plate V., Fig. (i.) The anterior chamber should be 
opened by means of a keratome, which is enlered at the 
corneo-scleral junction, and if the foreign body cannot be 
removed with the iris forceps or magnet, an iridectomy 
should be performed, that piece of the iria tissue contain- 
ing the foreign body being excised, 

Anixidia is that condition in which the iris has been 
completely detached from its insertion, and sometimes 
follows very severe injuries. 

Injuries of the Ciliary Body usually occur at the same 
time as injuries to the sclera or iris, and inasmuch as this 
is the moat dangerous region of the eye there is great 
possibility of sympathetic trouble following. Therefore, 
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if any attempt is made to save the eye after an injury in 
this region it should be done according to the directions 
given in the prophylactic treatment of sympathetic oph- 
thalmia. (See page 162.) 

Injuries of the Lens. Injuries of the lens usually 
produce traumatic cataract^ the treatment of which has 
been described on page 250. The symptoms and treat- 
ment of dislocation of the lens have also been described 
on page 251. If a foreign body lodges in the lens, and 
is of steel or iron, an attempt should be made to remove 
it by means of the electro-magnet. If the lens is opaque, 
and the foreign body is within it, extraction should be 
performed. 

Injuries of the Orbit. One of the most frequent in- 
juries to the orbit is a fracture of one or more of the 
bones entering into its formation. Occasionally there 
are penetrating wounds, as from the ferrule of an 
umbrella. Foreign bodies also lodge in the orbital cavity. 

If the injury results in a severe inflammatory process 
it should be treated according to the rules given under 
orbital cellulitis. In all instances, as soon as the patient 
is seen, the eye should be thoroughly cleansed and free 
drainage established. The early application of cold com- 
presses oftentimes prevents marked swelling and modifies 
the subsequent inflammatory process. If a foreign body 
is present it should be removed. If any of the muscles 
have been injured their ends should be re-attached. 

Dislocation of the Eyeball is occasionally met with, 
but is exceedingly rare. The danger of such an accident 
is injury to the optic nerve and destruction of vision. 

Treatment. The treatment consists in reducing the 
dislocation as quickly as possible, and the application of 
a bandage. In some instances it is necessary to perform 
a canthotomy before the dislocation can be reduced. 

The condition of Enophthalmos, or a sinking of the 
eyeball into the orbital cavity, sometimes follows injury. 



CHAPTER XVII. 

NORMAL AND ABNORMAL REFRACTION AND 

ACCOMMODATION. 

Refraction is that condition in which rays of h'ght 
passing from one transparent medium into another of 
different density are deviated from their course. The 
iwrmial of a surface is that ray which falls perpendicularly 
to the surface which separates the two media, and is not 
refracted but continues in a straight course. A ray of 

Fig. 140. 




Law of refraction : A B, incident ray ; B C, refracted ray ; M', rare medium ; 
M'', dense medium ; S S, suifkce separating media. 

light is refracted toward the normal, or perpendicular, of 
the denser medium when it enters in a direction other 
than perpendicular to its surface. When a ray of light 
passes from a denser into a lighter medium under the 
same conditions regarding direction it is refracted from 
the normal. An incident ray of light is a ray that 
impinges on the surface of a refracting medium. 
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hulex of refraction is a term applied to the relative 
time required by rays of light to travel a given distance 
throngh media of different densities. If we represent air 
by 1.00 the index of refraction of crown glass is 1.53, of 
rock-crystal pebble 1.56, of flint glass 1.70, of water 
1.33, of the cornea 1,33, and of the crystalline lens of 
the eye 1.42. 

Prisms. A prism is some refracting substance of the 
shape of a wedge having a base and an apex which are 
joined together by two inclined surfaces. The angle 
which is formed by the two surfaces is the refracting 

wle of the prism, the apew being the thin edge, and the 
base the thick edge. 




A ray of light in passing tlirougl) a prism is refracted 
toward the base. This is tnie because upon entering the 
prism the ray is passing from a rarer to a denser medium 
and is refracted toward the normal ; but upon leaving 
the prism it is passing from a denser to a rarer medium 
and is therefore refracted from the normal, or toward the 
base. The relative relation of rays of light to the prism 
as they enter and leave it is not changed. 

Prisms are numbered in degrees, in centrads, and in 
prunii diopOrM. The first is the method generally em- 
ployed, and the number of Uie prism corresponds to the 
refracting angle; thus, we have prisms of 1°, 2°, etc 
In centrads we have 1', 2"^^, etc., a centrad being equiva- 
lent to a deviation which has an arc of y^ of the radius. 
In prism dioptres we have 1 \ 2^, or 1 P. D., 2 P. D., 
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etc., a prism dioptre being equivalent to a deviation 
which has a tangent of y^ of the radius. In the lower 
numbers the three methods are for practical purposes 
about equal. The position of the prism is indicated by 
the direction of its base ; thus, when we say " base out,^ 
we mean the base is placed toward the temple, and when 
we say " base in " the base is placed toward the nose. 
The strength of a prism may be determined by observing 
the amount of deviation on a chart prepared for the pur- 
pose, a centimetre deviation at one metre distant indicating 
a 1° prism. 

Lenses. A lens is a transparent medium, with one or 
both surfaces curved, employed for refracting rays of 
light. There are many different forms of lenses. 

Fig. 142. 







3 4 5 

Forms of lenses. 

A Biconvex Lens is a lens in which both surfaces are 
convex, and which practically consists of two plano- 
convex lenses with their piano surfaces approximated in 
such a manner that their principal axes coincide. 

A Biconcave Lens is a lens in which both surfaces are 
concave and in which two plano-concave lenses are so 
arranged that their principal axes coincide. 

A Plano-convex Lens is one in which one surface is 
convex and the other plane. 

A Plano-concave Lens has one surface concave and the 

other plane. 

A Converging Meniscus is a lens in which ow 
is convex and the other surface concave, the coi 
face being the stronger of the two. A DivergiiM 



I 
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point. The conjugate foci of a lens are two points bearing 
such 3. relation to the lens that when an object is placed 
at one point, an image of the object will appear at the 
other point. 

Images. An image of an object is a reproduction of 
tlie form of that object in a plane where some of the rays 
of light from every point of the surface of the object are 
brought to a focus. This plane is known as the foeid 

pi,,,,,. 

I 

^HUn physiological optics two kinds of images are known, 

^^We real or invBrtod, and the virtual or upright. The 

real image is found on the side of the lens opposite to the 

object, and may be projected on any flat surface. The 




Real inTerl«d image formei] b; 



Ctual 



image is i 



I ia formed i 



a the 3 



the ] 



side of the lens as the object, 
"ud of the observer. All 
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power. The principal systems of notation for classifying J 
tbe strength of lenses are the inch and the dioptric 8y8-l 
terns. 

The Inch System of Notation is based on an inch as a 
unit of focal distance. Naturally it differs in various 
countries according to the length of an inch, the French, 
German, and English inches all being of different lengths. 
The syst«m consists in the employment of the unit as the 
numerator, and the focal distance of a lens as the denomi- 
nator of a fraction representing the strength of a lens. 
Thus, a lens having a focal distance of 1 inch wonld be 
^ ; a lene having a focal (lista ' ' ' I ' 1 'm; ^. 




I 



This system of notation has been practically replaced by 
the dioptric system beeanae of the uniformity of the latter. ! 

The Dioptric System has for its unit the French dioptre. 
The dioptre is a lens with a focal distance of 1 metre, or 
39.4 inches. A lens having a focal distauce, therefore, 
of 3!). 4 inches is known as a lens of 1 dioptre ; a lens 
with half this focal distance is known as a lens of 2 
dioptres; a lens of twice this focal distance is known as | 
a lens of 0.50 dioptre focal power. The letter " D." 
usually employed to express the word dioptre. 

The Trial Case. The trial case is a box containing a 
number of lenses, both convex and concave spherical e 
convex and concave cylindrical, usually arranged iD4 
purs, and with which the refraction of the eye is tested^ 1 
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The convex and concave spherical lenses are of varying 
I strengths from 0.12 D. to about 20 D. In the weaker 

lenses there are more divisions of a dioptre than in the 

I stronger lenses ; thug, up to 2 D. the division is usually 
in eighths, giving us 0.12 D., 0.25 D., 0.37 D., O-'iO D., 
FlQ. 146. 
Trtn.1 Itames. 
0.62 D., 0.70 D., 0.87 D., 1 D., etc. The cylindrical 
lenses vary fronj 0.12 D. to about 8 D., the weaker lenses 
also having more frequent divisions than the stronger. 
The lenses are mounted in metal cells (Fig. 147) so that 
.they can be held in position in a pair of trial frames 





J. 146) in front of the eyc.4, the latter being marked 
in degrees, so that the exact axis of any cylindrical lens 
or prism may be determined. There are also prisms of 
different strengths, a maddox rod, various disks, steno- 
tic slits, and colored glasses. 
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Recognition of Lenses and Estimation of Stren^h. 

If a convex spherical lens held in the hand be rapidly 
moved from side to side or from above dowDward in front 
of the eye at the same time that sume object is being 
observed through the lens the object will appear to move 
in a direetion opposite to that in which the lean is moved, f 
In other words, the object is said to move agahutt the 1 
leiiH. If a ooncave spherical lens be employed in the same I 
manner the object will move vith the lem. If a cylin- 
drical lens 13 moved from side to side and from above J 





DlBtortloQ prodiinwlby acjUiider Dtlemiliialiou of Ihe ailaof • cyllDder. 
ngbt-sDgled croH, A B CD, isgeea through a K]a!» containing a cyUnder. If (I) 1 
the BXlB af the CTllQilar don not coincide vrllh either A B or CD. \he croR 
appear twlaled, no that the anno do longer maltB a right aogle. Tlie crm. 
ever, la not displaced ax a. vhote either [o one tide or the other, irnoii the glui 1 
la rotated until the mia of the cylinder coincides with one arm of the oron- 
A B (U)— the croaa will appear liKht-angled and unhroken. The nme thing will 1 
happen if the glaja is rotated 90° more (in), bo that the aiia of the cylinder ooln- 
ddes with CD. (Doane.) 

downward at the same time that an object is being j 
observed it will be noted that when the lens is moved in I 
the du^ctioo of its axis no movement of the object takee J 
place, but when it is moved in a direction at righi angla 
to Us nxis the object moves againal the letm with the conma •I 
cylinder and witli the lenn with a concace cylirider. Thes»^ 
movements are taken advantage of in ascertaining the 
strength of different lenses. For example, if we are 
examining a convex lens and iind that in viewing ao 
object through it tliat the object moves against the I 
we can ascertain the strength of the lens by placing o 
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it that concave lenB which will exactly neutralize the 
convex lens, and thus prevent any movement whatever. 
Likewise convex cylindrical lenses are neutralized by 
concave cylindrical lenses of similar strength with their 
two axes exactly approximated. 

In order to find the optictU aeiiife of a Iciia it is necessary 
to hold the lens a few inches above two lines which cross 
each other at right angles ; when the vertical and hori- 
zontal lines as seen both through the lens and outride the 
lens are continuous and unbroken, that point in the lene 
where the two lines cross is its optical centre. The axi» 
of a cylindHccd lem may be ascertained in the same way. 

Sometimes it is necessary to combine cylindrical with 
spherical lenses. When this is done the spherical sor- 
^ce is ground on one side and the cylindrical surface on 
the opposite side, and the cylindrical lens must always 
be given an axis, as it refrads only at right angles to 
thai axiH. The following ia an example of such a lens : 
+ Sph. 2.00 D.Z: + Cyl. 1.00 D. ax. 90°. Such a 
lens is known as a sphero-cylindrical lens. 

Optical Propertiea of the Eye. The eye has been 
likened to a photographic camera, the retina representing 
the ground glass plate upon which the images are fouused, 
and the dioptric apparatus of the eye representing the 
lens system which produces the inverted image that 
falls upon the retina. The dioptric apparatus of the eye 
consists of the cornea, aqueous humor, crystalline lens, 
and vitreous humor. Inasmuch as the index of refrac- 
tion of the cornea, aqueous and vitreous humors is 
approximately 1.33 and of the lens 1,45 the rays of light 
must be refracted differently in passing through each. 
Because of this condition the principal deviation in the 
direction of rays of light entering the eye is found at the 
anterior surface of the cornea, and at the anterior and 
posterior surfaces of the crystalline lens. The deviation 
at the anterior surface of the cornea is, of course, f 
because the rays are passing from a rarer to a 
medium and are consequently bent toward the i 
This condition is increased by the shape of the t 
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When the anterior surface of the lens is reached a further I 
deviation takes place because the rays pass from the I 
aqueous to the denser lens, and at the posterior surface I 
of the lens the normals are divei^ing, and as the rays of ^ 
light pass into the vitreous, which is less dense than the 
lens, they will be bent away from the normals ; the 
deviation, therefore, will be in the same direction as 
before, in each case convei^nce being produced. The 
whole dioptric apparatus of the eye, therefore, may be J 
practically considered as a convex lens, the object ofj 
which is to collect the rays of light and produce conver-f 
gence and the formation of a real image. 

Cardinal Points of the Eye. The nodal point (N), 
which is practically the optical centre of the dioptno I 
system, is situated at the posterior portion of the crystal- 
line lens, and rays passing through this point are not | 
refracted and form secondary axes. This point is about 1 
7 mm. behind the cornea. 

The optic axis (XX) is an imaginary line passing J 
through the centre of the cornea and the nodal point and 'I 
which falls between the macula lutea and optic disk if | 
continued backward. 



Cu^fnal pointfl and axtfl of eje. 

The viBual axis (MNO) is a line which joins the object 1 
observed with the macnla, passing through the nodal i 
point ; the line of fixation (RO) joins the centre of rota- 
tion with the object behig observed, and for praotioal 
purposes corresponds with the visual axis. 

The angle gamma, which varies with the refraction o 
the eye, is the angle ORX, and is formed by the line o 
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^V^fixation and the optic axis. This angle is large in 

^^ hyperopia and small in myopia, these variations some- 

timea producing an appearance of an apparent squint. 

The angle alplia is the angle which is formed by the 
visual axis and the major axis of the corneal ellipse, and 
must be distinguished from the angle gamma. 

Refraction of the Eye, The refraction of an eye 
may be divided for practical purposes into eimnetropia 
and anidropia. 

Emmetropia. Emmetropia represents a standard of a 
normal eye, and is that condition in whicli parallel rays 
of light are brought to a focus upon the retina and diver- 
gent rays behind the retina. 

Ametropia is a condition of abnormal refraction in 

which parallel rays of light are not brought to a focus 

upon the retina. The forms of ametropia are hyperopia, 

myopia, and astiffmatism. 

^_ Accommodatioii. Accommodation is that power which 

^L the eye possesses of so altering the refractive strength of 

HKits dioptric apparatus that rays of light proceeding 

J from objects at different distances are brought to a 

focus upon the retina, producing distinct images. The 

dioptric apparatus of the eye cannot be properly focused 

for two points at different distances at the same time, and 

must, therefore, be changed for every distance at which 

objects are observed. 

The mechaniBm of accommodation has been the subject 
of much discussion, and many theories have been pro- 
posed cflucerning it. The one which is perhaps most 
generally accepted is that during accommodative effort 
the ciliary muscle contracts, thereby drawing forward the 
choroid and relaxing the suspensory ligament of the cap- 
sule in which the lens rests ; the latter being an elastic 
body and having the tension of its cajtsule lessened, 
increases its convexity, thereby increasing the refractive 
power and the ability to see near objects distinctly. ' 
principal change in the curvature of the lens affects 
' a nterior surface. This theory was proposed Ijy Holm' 
^"^ When the eye is in the state of greatest refraof 
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nearest point at which small objects can be distinctly 
seen represents the punetum proximuniy which naturally 
varies with the amount of accommodative effort which a 
patient possesses. 

When the eye is in the state of rest, the accommoda- 
tion being completely relaxed, the most distant point at 
which vision is distinct is the punctum remotum. 

The range of accommodation is represented by the dis- 
tance between the punctum proximum and punctum 
remotum, the amplitude of accommodation being the differ- 
ence between the refractive power of the eye at rest and 
the refractive power of the eye during the greatest effort 
at accommodation. The latter is sometimes expressed in 
dioptres, that convex lens which would have to be placed 
in front of the eye as a substitute for accommodation for 
the near-point representing the amplitude. Inasmuch as a 
1 D. lens has a focal distance of 100 cm., if the near point 
of an eye was at 10 cm. the amplitude of accommodation 
would be represented by 100 divided by 10, or 10 D. 

The power of accommodation becomes less and less as 
age advances, the near-point receding from the eye, and 
this condition is brought about chiefly by loss of elasticity 
of the lens. 

The following table shows the amplitude of accommo- 
dation at different ages : 

Eangeof 
Years. Accommodation. Near-point. 

10 14 D. 2^ 

16 12 " 8 

20 . . • 10 " 4 

25 86 " i}4 

80 7 " 5>i 

35 6.6 '• 7 

40 4.5 •' 8K 

45 8.5 " IVyi 

50 2.6 " 16 

55 1.76 " 28 

60 1 " 89.5 

65 0.76 " 

70 0.26 " 

75 " 

Convergence is that power which the eye poss' 
directing the visual axes of the two eyes a' 
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within infinity. When the eyes are directed at an object 
in infinity the visual axes are said to be parallel, and 
there is, therefore, no convergence, but when an object 
nearer than infinity is being observed so that the visual 
axes of the two eyes are directed toward it there must be 
a certain amount of convergence, and this amount in- 
creases as objects nearer to the eyes are looked at. The 
convei^ence is produced by contraction of the internal 
recti muscles. 




CoQsergeuoB of the eyef 
between the ey«a ; LOP. oi 

The unit of convergenue is sometimes called the metre 
angle, and is that angle which is formed by the visual 
lines with the median line at a distance of one metre, and 
must differ according to the length of the base line. 
Thus, LOP represents one metre angle of convergence 
for both pyps, whfipt>as !> O' P represents two metre angles 
ivorgeiice, tlii'sc points representing the amount of 

1 liave to be made by the two eyea 

situated at these points, 
■ely on(: nnd two 
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The fkr-point of convergence is that point to which the 
visual Hues are directed when convergence is at rest, and 
the near-point of convergence is the point at whieli the 
visual lines are directed when the eyes are exerting the 
greatest amount of converging power which they possess. 
The distance between these two points has been termed the 
amplitude of convergence. 

As it can be definitely determined how much accom- 
modative power an eye possesses for a given point and 
how much converging power the same eye j 
the same point, the relation between these two is main- 
tained, as a rule, under normal conditions. Any 
turbance of this relation, as pointed out elsewhere, is 
to produce some abnormal ocular conditions. 

Methods of Detenmning the State of Refraction. 
Three principal methods are employed at the present time 
for determining the condition of the refraction of an eye, 
and it is best in most eases to employ them all so that 
the results obtained by one method may be corroborated 
by the others. The first method is the estimation of the 
visual acuity for both near and distant vision by means 
of i/wi test types and lenses; the second method is by' 
means of refinoscopy ; the third by means of the aph ' 
jnoncope. 

Determination of Be&action bjr Test Tjrpes and Lenses. 
In the determination of the refraction by the first 
method test cards, trial lenses, and a pair of trial frames 
are required. The trial frames are placed in front of 
the eyes, one eye being tested at a time while the other 
is covered with an opaque disk to prevent the patient 
from using it. Distant vision is ascertained according to 
the methods given in Chapter I. A patient being seated 
six metres from the test card, if he should read 6/6 there 
is probably no myopia or astigmatism ; in other words, 
the eye may be emmetropic or hyperopic. If a weak 
convex spherical lens (-f S. 0.50 D.) is placed in front 
of the eye and the patient is still able to read the 6/(i line 
the eye is hyperopic, and the amount of the manift 
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hyperopia will be corrected by tbe strongest convex 
spherical lens with which he can read 6/6. The total 
hyperopia can only be measured after the ciliary muscle 
has been paralyzed by means of a cycloplegic. The 
difference between the manifest and the total hyperopia 
is usually known as latent hyperopia. 

If the patient has 6/6 vision and it is made worse by 
the weak convex spherical lens, he may have latent 
hyperopia, or the eye may be emmetropic 

If the vision is subnormal, for example, 6/9 or 6/12, 
the condition of the eye may be myopic, astigmatic, or 
highly hyperopic. There may also be a combination of 
these errors. If the vision is materially improved by 
means of a convex spherical lens the condition is hyper- 
opic. If the condition is made worse by the addition of 
the convex spherical lens and improved by the addition 
of ooQcave spherical lenses, the amount of his myopia is 
mted by the weakest concave spherical lens with 
1 normal vision is obtained. If, however, neither 
: nor oouoave spherical lenses improve the vision, 
utigmatisni may be present and the use of cylindrical 
V lenses, rotated in the trial frames until the axis is found 
I which gives the beat vision, will have to be employed to 
I determine the amount of astigmatism. 

: oooonMiiodation should also be tested in order that 

ly find the near-point and far-point for the smallest 

which the patient is able to read, as well as the 

t at which the tyjie appears to be Hie clearest. In- 

Hitioi) as to the char:icter of the refraction can some- 

i obtained from this teat, because in myopia the 

' 3 held closer than in emmetropia or hyperopia, 

' I it wi 1 be held further from the eye 

Slducoi is the determination of the 

of tl 'e by studying the conduct 

s pupil when light is re- 

T concave mirror. The 

id the mirror that it 




DISEASES OF THE ETE. 



intercepts the rays of light reflected from the fuodus. J 
The source of light may be placed behind and a little 
above the patient's head, or to the aide and slightly in 
front of the observer, the former position being the one 
usually employed with the concave mirror and the latterj 
position with the plane mirror. The observer is 




iteUnoscopIo mirnir, 

at a distance of one metre !d front of the patient, and, 1 
holding the retinascopic mirror before his eye, refledH J 
the light into the eye of the patient. A reddish disk I 
will be seen to fill the pupil, which moves in varionsj 
directions as the mirror is slightly rotated on its a 
In emmetropic eyes, on movement of the mirror, the red^'J 
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I dish disk disappears suddenly, apparently leaving the 
[pupil in all its parts about the same time. In hyperopic 
l-^es, if a plane mirror is used, the disk of light raovea 
I'jn the game direction across the area of the pupil with the 
I mirror, followed by a relatively deep shadow. In myopic 
I eyes, the image moves m the opposite direction to the 
I movement of the mirror, also followed by a shadow. 
To estimate the refraction of an eye a convex or con- 
cave spherical lens is placed before it, and the strength 
gradually increased until the shadow conducts itself as 
in emmetropia. A poi7ii of reuersal of the shadow will 
be found, that is if the shadow is moving against the 
mirror it will move with, or if it is moving with the 
mirror it will move against, and when this point of 
reversal is found by adding lenses of increased strength 
in front of the eye, the mirror being 1 metre distant from 
the patient's eye, the glass which produces this condition 
is approximately the one required to correct the error of 
refraction. 

To ajicertain tite point of reversal it is necessary to 
observe the nearest point to the eye from which move- 
ment of the disk of light in one direction is obtained, 
and the most remote point from the eye from which 
movement in the opposite direction can be noted. The 
point midway between these two represents the point of 
reversal. It is not necessary that the point of reversal 
should always be obtained at one metre, though this dis- 
tance is the most convenient for practical work. Should 
■ it be found at any other point, however, the lens whose 
' focal distance is the same as the distance from the point 
of reversal to the eye, added to any lens which may be 
already in front of the eye in myopia and subtracted in 
hyperopia, will represent the refractive condition of the 
latter. 

In examiuiug the refractive condition of the eye I 

retinoscopy the pupils should be widely dilated, the roo 

dark, and the patient should look in the direction of tl 

Lmirror, though not directly at it, and beyond. If asti 
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matism is present it will be manifested by a broad band 
of light which is seen on the red background, and moving 
with or against the plane mirror, according to whether 
the condition is hyperopic or myopic. The different 
meridians of the eye must be tested separately, the most 
frequent positions for the two principal meridians in 
astigmatism being vertical and horizontal. In this way 
astigmatism, if any exists, may be detected, the difference 
between the lenses required to produce an emmetropic 
condition in different meridians at right angles to each 
other being the estimate of the astigmatism present. This 
method of examination determines the total astigmatism. 

If a concave mirror is employed in making the exami- 
nation the movements of the shadow will be the opposite 
of the movements observed with the plane mirror ; that 
is, the shadow moves vnth the mirror movement in 
myopia and against the mirror movement in hyperopia. 

The determination of the refraction of the eye by the 
use of the ophthalmoscope has been described on page 41. 

Emmetropia. When the accommodation is completely 
relaxed and the images of all distant objects are distinctly 
focused upon the retina the eye is said to be emmetropic. 
The distant vision of such an eye is not improved by any 
lenses, and glasses do not have to be used for near work 
until the age of presbyopia is reached ; as a rule, such an 
eye can be employed without any resulting fatigue. An 
emmetropic eye is the standard eye, and any deviation 
from this condition constitutes one of the forms of ame- 
tropia, which are hyperopia, myopia, and astigmatism. 

Hyperopia. When the accommodation is completely 
relaxed and parallel rays of light are brought to a focus 
behind the retina and divergent rays even further behind 
the retina, the eye is hyperopic. Inasmuch as such an 
eye at rest is adapted for convergent rays the eye cannot 
see distinctly until the accommodation has been so em- 
ployed as to increase the convexity of the crystalline lens, 
or until a convex lens is placed in front of the eye, the 
strength being such as to render the rays sufficiently con- 
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vei^ent ; therefore, an eye which is hyperopic and 
unprovidetl with a convex glass must necessarily at all 
tiroes use an cxceHsive amount of aecommodation for 
both near and far objects. The result of this excessive 
use of accommodation is more or less spasm in the ciliary 
muscle and a certain series of symptoms. 



I 
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Syniptoms. If the amount of liyperopia is small the 
vision will, as a rule, be quite distinct for distance. After 
employing the eyes, however, for close work, thus pro- 
ducing a strain upon the accommodation, there may be 
more or less headache, referred to any portion of the 
head, though most frequently found in the frontal and 
temporal regions. There may he some blurring of the 



I 




print ill reading, as well as slight congestion of the eye- 
balls, and occasionally ciliary pain referred to the l>ack 
of the eyes. These symptoms of nsfAeiiopia are more 
pronounced if the patient is not in perfect health, or is 
of sedentary habits. For this reason patients who have 
plenty of out-door exercise and spend a large amount of 
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time in the open air are frequently not troubled by rela- 
tively large amounts of hyperopia. All the symptoms 
of hyperopia are, as a rule, found to be increased by the 
use of the eyes for near work. 

If hyperopia is present, as the patient approaches the 
age of presbyopia, his distant vision will become poor, 
and it will be necessary for him to use glasses for near 
work much earlier than one whose eyes are emmetropic. 

Causes. The most frequent cause of hyperopia is a 
shortening of the antero-posterior diameter of the eyeball, 
when the condition is known as axial hyperopia. It may 
also be produced, however, by changes in the media and 
by a diriiinution of the refractive power of the dioptric 
apparatus of the eye. An absence of the crystalline lens, 
or aphakia, also produces a similar condition. It is the 
most frequent error of refraction, having been observed 
in about 70 per cent, of all eyes, and is usually congen- 
ital. At birth most children are hyperopic, but with 
subsequent development may become emmetropic or 
even myopic. 

Varieties. It is customary to divide hyperopia into 
three varieties, the manifest, the latent, and the total. 

The manifest hyperopia is the hyperopia which mani- 
fests itself while the accommodation is active, the amount 
being determined by the strongest convex spherical lens 
with which the patient can see most distinctly at six 
metres. 

The total hyperopia is the amount which is found after 
complete paralysis of accommodation, and is represented 
by that convex spherical lens which will give the patient 
the most distinct distant vision. 

The latent hyperopia is the difference between the total 
hyperopia and the manifest hyperopia, and can only be 
ascertained by the employment of a drug which paralyzes 
the accommodation. 

Tests for Hsrperopia. In making an ophthalmoscopic 
examination of the eye it will have been found according 
to the rules given in Chapter I. whether or not the 
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refractive condition of the eye was hyperopic. If the 
patient has been annoyed by the various symptoms of 
hyperopia the condition should be corrected. 

The distant vision (vision at six metres) is tested for 
each eye separately, and in moderate amounts of hyper- 
opia is usually good, and in young people may be even 
normal. Later in life, however, the vision in hyperopic 
eyes becomes reduced. 

If the accommodation is now tested the punctum proxi- 
mum will be found to be further from the eye than it is 
in emmetropia for the same age. 

If a cycloplegic is employed to paralyze the accom- 
modation and a retinoscopic examination is made at one 
metre distant the shadow will be found to move with the 
mirror, the point of reversal of the movement being ascer- 
tained by gradually increasing the strength of the convex 
lenses in front of the eye. That lens with which the 
point of reversal is found, less 1 D. for the over-correc- 
tion in producing convergence of the rays of light at one 
metre, will give the total amount of hyperopia. 

With the accommodation completely paralyzed, the 
convex spherical lenses are placed in front of each eye 
separately, the strength being gradually increased, until 
that lens is discovered which gives the patient the best 
distant vision. 

Treatment. If the patient has symptoms of asthenopia 
that convex spherical lens should be prescribed which 
will give the most distinct distant vision and enable him 
to use his eyes for near work without noticeable strain. 
The question as to whether the patient should wear the 
glasses constantly or for near work only must largely 
depend upon the symptoms of which he complains. If 
there is more or less constant headache and a feeling of 
pain in the eyes, whether the patient is using them for 
near work or not, the glasses should be worn constantly. 
If, however, the symptoms of discomfort are present only 
during the employment of the eyes for near work, such 
as reading, writing, etc., the glasses may be prescribed 
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for use in this work only. In cases of convergent 
strabismus it is necessary for the patient to wear the 
glasses constantly in order to relieve the strain upon the 
accommodation and convergence as much as possible. 

In all cases under forty years of age it is necessary 
that a cycloplegic be employed to determine the total 
hyperopia. The full amount thus determined may not 
be prescribed at once, but it forma a basis upon which to 
estimate the strength of the glasses which the patient 
should wear. If the patient's distant vision is consider- 
ably less than normal before the cycloplegic is employed 
and with the correcting glasses the vision is made normal, 
in most instauces the patient can wear the full correction 
with comfort. If, however, the distant vision is normal 
before the cycloplegic is employed and a strong convex 
lens is required to correct the total hyperopia it is more 
than likely that only a portion of the full amount can be 
worn with comfort at first. In these cases it is necessary 
to increase the strength of the lens after it has been worn 
for a while, provided symptoms of asthenopia are again 
observed. In those cases of hyperopia which have 
passed into the stage of presbyopia two pairs of leni 
will have to be worn, one to assist the distant vision 
another to assist the near vision. It should be borne i 
mind that the refraction is slightly over-corrected in test- 
ing the distant vision (0.'25 D. for 4 M.), so that about 0.25 
D. should always be deducted from the result obtmned at 
this distance before prescribing. 

Aphakia. Aphakia is that condition in which th< 
is an absence of the crystalline lens from its poeitioii' 
behind the pupil. Aphakia may be produced either by 
the removal of the lens, as in cataract, or by dislocation. 
When the condition of aphakia is present the refraction 
of tlie eye must be corrected by the constant use of a 
convex spherical lens of about 10 D. to 12 D. for distant 
vision, and for near work an additional strength of 3 D. 
or 4 D. must be added. If, therefore, a patient was very 
myopic before he became aphakic the condition 
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result in emmetropia or hyperopia The accommodation 
is abolished. 

If an eye is aphakic there can usually be observed 
tremulousneas of the iris upon the least movement of the 
eyeball, the complete absence of accommodation^ and in the 
catoptric test, which consists in holding a light about a 
metre distant from the eye, and in which test if the lens 
is present, there will be noted three images, one on the 
anterior surface of the cornea, one on the anterior surface 
of the lens, and one on the posterior surface of the lens, 
the latter two will be found to be absent. 

Treatment. The treatment consists in giving the 
patient for constant use that glass which will enable him 
to have most distinct distant vision, and another glass 
3 D. or 4 D. stronger to compensate for his loss of 
accommodation and enable him to read or to perform 
near work. 

Fio. 154. 



Far-point In a myopic eye. (Norris and Oliver.) 

Myopia. Myopia is that condition of refraction of 
the eye in which parallel rays are brought to a focus 
in front of the retina, the accommodation being com- 
pletely relaxed. There are certain divergent rays, how- 
ever, depending upon the degree of myopia present, 
which are focused upon the retina. In myopia, there- 
fore, the parallel rays of light coming to a focus in 
front of the retina form diffusion circles upon the retina, 
and the image is blurred. In myopia the punctum 
remotum is at a distance less than infinity, and is the 
point at which the patient can read the smallest print 
most distinctly. The amount of myopia can also be 
determined by this point. There being 100 cm. in a 
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metre and the 1 D. lens having a focal distance of a metre 
being the standard, if the far-point is at '25 cm., 100 
divided by 25 equ^s 4 D. of myopia. If tlie far-point 
is at 10 cm., 100 divided by 10 equals 10 D. of myopia. 
The punctum proximiim in myopia depends upon the 
amplitude of accommodation. 

Symptoms. The symptoms depend largely upon 
degree of myopia. If the myopia is moderate in amount 
there will be no symptoms except indistinct vision for 
distance. Inasmuch as very little accommodative effort 
is employed the patient can use his eyes for near work 
with perfect comfort. If the degree of myopia is ooD' 
siderable the distant vision will be very indistini " 
There may also be more or less discomfort upon the oae^ 
of the eyes for near work because of the excessive con- 
vergence. Occasionally black spots are complained of 
as floating before the eyes, and there may be some photo- 
phobia. If the degree of myopia is very high the eye- 
Itall is more or less prominent, and the anterior chamber 
is deep. There is sometimes a divergent strabismus 
because so great an effort is required to converge the eyes 
for near work that this effort is given up with the result- 
ing divergence. 

With the ophthalmoscope low degrees of myopia 
seldom show any changes with the exception of a narrow 
patch of choroidal atrophy, which is crescent-shaped and 
lies to the outer aide of the optic disk. In very high 
myopia, however, the myopic crescent, or even a poster- 
ior staphyloma, may be found. (See Plate VIII, Fig. 2, 
and Fig. 156.) If the condition is progressive, atrophic 
changes, accompanied by pigment massing, may take place 
in the macular region. In some t^ses hemorrhages are 
observed, the vitreous becomes degenerated and filled widi 
opacities, and in very high cases detachment of the 
retina may result. In such cases the vision is naturally' 
much reduced. 

OanseB. The most frequent cause of myopia 
lengthening of the antero-posterior diameter of the eyfr- 
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ball, the condition being known ae axial myopia. In 
some casea it is due to an increased curvature of the 
cornea, or to an increase in the refractive power of the 
lens, the latter having been referred to elsewhere, as the 
beginning of the formation of cataract. A temporary 
myopia may also be produced by spasm of the ciliary 
muscle. The condition is most frequently found among 
the class of people who use their eyea to the greatest 
extent for near work, and it has therefore been called a 
disease of civQization. It may be increased by improper 
use of the eyes in near work, and the increase of the per- 
centage of eases between the lowest and the highest classes 
in educational institutions is marked. 
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The lengthening of the antero-posterior diameter of the 
eyeball may be brought about by pressure of the external 
eye muscles in excessive eonvet^nce, by inflammation 
of the layers of the eyeball, and by the shape of the orbits ; 
the latter condition is particularly applicable to those 
persons whose faces are exceedingly broad, where an ex- 
cessive amount of convergence is required. 

Varieties. Stni'ionary myopia, sometimes called simple 
myopia, is the myopia that develops in young persons, is 
of moderate degree, and does not progress. Where the 
myopia gradually increases and is accompanied by changes 
in the choroid and other portions of the eye, the condi- 
tion is known as progressive myopia. Malignant myopia 
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is applied to those cases in which the destructive changes 
become most marked. 

Prognosis. The prognosis is fairly good in low degrees 
of myopia, provided the condition remains stationary. 
If there is a tendency, however, to progress, the affection 
becomes very serious, and especially so if there are changes 
in the choroid or vitreous. The prognosis in malignant 
myopia is exceedingly bad as regards the retention of 
vision. 

Tests for Myopia. When distant vision is tested it is 
always found to be less than normal, and with the increase 
in the degree of myopia present there is a corresponding 
decrease in the visual acuity. Except in the very high 
degree of myopia in which there are numerous choroidal 
changes, the near vision is good, but the patient will hold 
his work much closer to the eye than is done in emmetropia. 
A concave spherical lens placed in front of the eye in- 
creases the acuity of vision, and the weakest concave 
spherical lens with which the patient obtains the best 
vision at six metres is the estimate of the amount of 
myopia present. In young people it is necessary to 
employ a cycloplegic to paralyze the accommodation 
before testing, in order that spasm of accommodation will 
not result in the selection of too strong a lens. Patients 
who require a very high concave spherical lens for the 
correction of their myopia may require a lens which is 
3 D. to 4 D. weaker with which to read or to perform 
their near work with comfort. Patients who have a 
myopia of 3 D. or 4 D. can sometimes perform their near 
work better without than with the glasses. 

With the retinoscope at a distance of one metre the 
shadow moves against the lens, a plane mirror being 
employed, and the point of reversal is found by the addi- 
tion of concave spherical lenses in front of the patient's 
eye. A lens of 1 D. for the under-correction added to 
that one through which the point of reversal is found at 
a distance of one metre represents the amount of myopia. 

Myopic eyes are frequently large and prominent, with 
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deep anterior chambers and dilated pupils. If there is 
high myopia the patient presents the appearance of one 
who does not see well. 

Treatment. The treatment consists in the prescribing 
of proper glasses, and in so regulating the habits of the 
patient as to prevent increase of the elongation of the 
eyeball, if possible. 

It is important that children should not bend too low 
over their desks when at work. To overcome this defect, 
if present, desks have been made for the purpose. The 
latter should have an inclined top and the height should 
be such that the distance from the child's eyes to the 
work upon the desk is 14 or 15 inches. The illumina- 
tion should be good and should come from the right side 
and behind, if the child is left-handed, or from the left 
side and behind if the child is right-handed. Books 
with small print should not be used. The general health 
should be attended to, and children with a tendency to 
myopia should not be permitted to use their eyes for near 
work for too long a period without rest. If myopia is 
present the individual having it should be placed suffi- 
ciently near the blackboard to enable him to see well, as 
frequently children are considered stupid when in reality 
they are sitting too far from the blackboard to see what 
is written thereon with their myopic eyes. 

If the amount of myopia is small the patient experi- 
ences very little inconvenience, and, perhaps, is unaware 
that his distant vision is not particularly good. In per- 
forming near work his eyes are quite comfortable. Such 
patients may have their myopia corrected for distance, 
and employ their eyes in near work without the aid of 
glasses. If the myopia is greater than 3 D. it is better 
to give a glass for constant use which will fully correct 
it, and if the patient can perform ijear work with a 
weaker lens with greater comfort than with the full 
correction or no lens at aU, this should also be given. 

Patients who have in early life been obliged to employ 
a concave spherical lens of 2 D. or 3 D. for near work 
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lally able to lay aside the glasses after the age »&■ 
' ,, since in advanoiog presbyopia a convex lemi 
of about this strength is required for near work. 

It must be borne in mind, however, that in prescribinj^ 
glasses for myopes each case is a law unto itself, and 
must be considered according to the conditions present. 
Some patients can wear the full correction with comfort, 
others can wear only a partial correction, and must have 
two sets of glasses. Musicians who frequently have their 
scores further from them than the ordinary reading dis- 
tance will require three pairs of lenses, a pair for distance^ 
a pair for near work, and a pair for their musical worib 
Such Ls also the case with individuals following vocation! 
whose working distance is further from their eyes thai 
the usual reading distance. 

Operative Treatment of Myopia. Within a few years it I 
has been suggested to remove the crystalline lens in hi^J 
degrees of myopia. In such cases the condition of t' 
fundus should be good, and the degree of myopia excee 
ingly high, with the eyes deeidally uncomfortable, or w ' 
a marked tendency to progress, A discission of the Ici 
is first performed iu order that it may become opaque, 
after which it is extracted. The operation, if performed, 
should be in those cases of myopia of higher degree than 
15 D. It must be taken into consideration, however, 
according to the vocation of the patient, that, inasmuch 
as accommodation is lost by the removal of the lens, 
the patient may not be so comfortable as before removal. 
After removal of the lens for myopia of moderately high 
degree it is the rule for the patient to require a convex 
spherical leus for distance, and a stronger lens for near 
work I 

Astigmatism. This is a condition of the eye in whidh.1 
there is a difference in the curvature of some of the meri- 
dians of the dioptric apparatus, producing different degrees 
of refraction in the unequal meridians. In cmmetropia, 
hyperopia, and myopia, the surfaces being spherical, rays 
coming from a luminous [>oint are brought to a singly 
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focus at certain distances behind the refractive surfaces. 
In astigmatism, however, the refracting surfaces not 
being spherical, rays coming from a luminous point are 
not brought to a focus at any single point, but at different 
points which correspond to the curvatures of the different 
meridians. The two principal foci, however, are those 
which correspond to the two meridians having the greatest 
and least curvatures, the distance between these foci 
representing the amount of astigmatism present. 

Varieties of Astigmatism. There are two varieties of 
astigmatism, irregular and regular. 

Irregular astigmatism is that variety in which there is 
a difference of refraction in different portionis of the same 
meridian^ and is caused by changes in the cornea or lens. 
This variety usually results from corneal wounds or in- 
flammations, from conical cornea, from dislocation of the 
lens, or from some change in the refraction of different 
sectors of the lens. 

Regular astigmatism is that variety in which the refrac- 
tion in a given meridian is the same throughout, but 
there is a difference in the refraction of two meridians 
usually at right angles to each other. These are some- 
times called the meridians of maximum and minimum 
refraction. With the ophthalmoscope the details of the 
fundus appear more or less distorted, and lenses of dif- 
ferent strengths must be employed to see distinctly the 
bloodvessels in the meridians of greatest and least refrac- 
tion. 

Symptoms of Astigmatism. The symptoms are similar to 
those in other forms of ametropia, but are more marked. 
There is always more or less diminution of visual acuity 
for both distant and near vision. There is more or less 
headache following the use of the eyes, and, in fact, it is 
present to a certain degree during most of the time. 
These symptoms are produced more frequently by hyper- 
opic than by myopic astigmatism. The headache and 
ciliary pain may be so severe at times as to produce nausea 
and vomiting. Very small amounts of astigmatism will at 
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times give rise to the most severe reflex symptoms in 
individuals who are nervous or in poor health. The 
various symptoms complained of may disappear entirely 
or become markedly less after a period of rest of the 
eyes, as in sleep. 

Causes of Astigmatism. In almost all cases regular 
astigmatism is congenital. In many instances a history of 
astigmatism can be traced to several members of the same 
family. It is mostly due to a difference in the corneal 
meridians, though lenticular astigmatism may also be 
observed. If regular astigmatism is acquired it is usually 
brought about by some injury, either operative or other- 
wise. A normal eye has regular astigmatism to a slight 
degree because the cornea is not a segment of a sphere, 
but is ellipsoidal in shape. 

Varieties of Regular Astigmatism. In regular astigma- 
tism there are several varieties according to the refraction 
of the principal meridians. They are as follows : In 
simple astigmatism one meridian is emmetropic and the 
other hyperopic or myopic; we therefore have simple 
hyperopic astigmatisfm and simple myopic astigmoMsm. 

In compound astigmxitism the principal meridians are 
either hyperopic or myopic, but of different degrees. 
Compound hyperopic astigmatism and compound myopic 
astigmatism are included under this variety. 

In mixed astigmatism we have the two principal meri- 
dians, hyperopic and myopic, respectively. 

Inasmuch as in most cases of astigmatism the vertical 
meridian of the cornea is the meridian of greatest curva- 
ture, and the horizontal meridian the meridian of least 
curvature, we call this condition astigmatism with the rule. 
If the conditions of corneal curvatures are reversed we 
speak of astigmatism against the rule. In actual practice 
a convex cylindrical lens has its axis in the neighborhood 
of the vertical meridian, and a concave cylindrical lens 
has its axis in the neighborhood of the horizontal meri- 
dian if there is astigmatism with the rule. The reverse 
is true if there is astigmatism against the rule. 
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Tests for Astigmatism. If the reduced vision cannot be 
made normal by means of convex or concave spherical 
lenses, and no opacity of the media or disease of the 
fundus exists, astigmatism Is suspected. 

When the ophthalmoscopic exaviination is made, as it 
shoidd be in every case under examination, if astigmatism 
is present it will be noted that the vessels of the two 
principal meridians will be distinctly observed by lenses 
of different strengths, and the difference between the 
strength of these lenses will represent approximately the 
amount of astigmatism, provided the accommodation of 
both the patient and the observer is at rest. 



I 




Slenopffilc disk. 



If the patient is directed to observe a point of light, for 
example, a small flame, and astigmatism is present the 
light will appear to be drawn out in the direction of the 
principal meridian 

If a denoptelc disk, which is found in every complete 
test case, is placed in front of one eye, the other eye being 
covered, and turned in various directions it will be found 
that the best vision can be secured in a certain meridian 
and the poorest in the meridian at right angles to this, if 
astigmatism is present. With the steuopseic disk in each 
of these meridians lenses are employed until the best vision 
is secured, and the difference between the strength of the 
lenses thus employed will represent tlie amount of astig- 
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matism. The direction of the different meridians (axis 
of a cylindrical lens) may be indicated as shown in Figs. 
158 and 159, the first being the method in general use in 
this country. 




M I^M eve-) 



LCiyYeneJ 



OrdlnaiT or ponllel metbod or iDdlcstlDg tbe axis of cf Itnden or the dlracUoD 
of priems. Id each e^e the poattloo of the iiitB of the cyUader Is denoted b; th« 
(ngte It mskei with the hoiizoalal, this sosle being alwaf b meuaivd nvm tbe 
right-hand aide of the olnerrer |lefl-h(iEd aide of the patient). The nnmbering 
thna runs Ihrongh 0° to 180°, starting at the Dasal aide In the right eje and at the 
temporal tide In the left. The hortzontal Is alirajB denoted bf 180°; TertlcaJ 
ii90°. 

Because of tbe fact that the two principal meridians of 
the eye are of unequal refractive power a series of lines, 
most frequently arranged in tbe form of a clock dial, may 




fi(rtffft(ei(«) Liltftryrl 

Blsymmetrieal method of Indicating the axis of eyUnden. Id eaeh ejre tbe 
position of tbe axis of the cylinder la denoted bythe angle It niakea with the 
lertlcal meridian V (^0°), either on the naul or on the temporal aide, and la 
written ae follows : 6n = 6" n, 61 - 5° t, etc , down to H= W (horlxootal. 

be employed to detect tbe meridians of maximum and 
minimum refraction. These are known as ostigmaHc 
charts. A patient whose eye is astigmatic looking at 
such a chart will find that certain lines are exceedingly 
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clear and distinct, while the other lines are more or less 
indistinct, those at right angles to the aeries most dis- 
tinctly observed being the most indistinct. The direction 
of the lines whiuh appear to be most distinct and those 
that are at right angles represent the two principal meri- 
dians of astigmatism. 




AaUgmatlc clock dial. 



^^^p The conical adigimatiimi, which is by far the most fre- 
quent form of astigmatism, may be approximately 
measured by the ophUiolmoiaeler, The instrument of 
Javal and Schiotz, or one of its modifications, is the one 
most frequently employed for clinical purposes. It con- 
sists of two mires, which are movable upon an arm that 
can be rotated to any meridian, attached t« a telescope 
into which the observer looks from one end and the pa- 
tient from the other. There is a chin rest for the patient, 
and when in position, with one eye covered, he is directed 
to look into the end of the telescope. The image of the 
mires is reflected upon the corneal surface and the instru- 
ment is focused by a to-and-fro movement. The two 
central mires are made to approximate, and the black 
line running through each is made continuous. This is 
called the primary position, and is indicated by a pointer, 
attached at right angles to the arm carrying the mires, 
in front of the large disk upon which the different 
meridians are marked. The primary position having 
been found and noted, the telescope is rotated through 
a quadrant of a circle so that the meridian at right 
angles to that which was first measured may be studied. 
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This iri the secondary posHian. If the mires overlap^l 
there is approximately one dioptre of astigmatism for eadi f 
st«p thiie covered. If the mires separate they may berl 
approximated in this meridian, care being taken that theV 
black lines in the centre of the raires are continuous with* 
each other, when the telescope may be rotated to theF^ 
primary positiou and the number of covered steps noted.1 




jBTal-Bchloli ophlbi 



The overlapping of the steps represents the meridian a 
greatest curvature. 

The measurement with the ophthalmometer is 
altogether accurate, but is approximate. In the greate 
proportion of cases it will indicate the axis if 
taken to make the two black lines on the disk exacdya 
continuous with each other. In many eyes the oopi 
astigmatism differs somewhat fmm the astigmatism i 
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the whole refractive apparatus, and, therefore, about 
0.50 D. must be deducted from the result given by the 
ophthalmometer when the astigmatism is with the rule 
and about the same amount added to the ophthalmoraetric 
measurement when the astigmatism is against the rule. 

With the retinoscope a distinct band of light will be 
observed moving with or against the plane retinoscopic 
mirror, according to whether there is hyperopic or myopic 
astigmatism. Spherical lenses may then be added until 
the point of reversal at 1 metre is found in each meridian 
separately, when the difference between the two meridians, 
less 1 D. of over-correction in hyperopic, and plus 
1 D. of under-correction in myopic, will give the amount 
of astigmatism. Retinoscopic examination of astigmatic 
eyes may also be made by the use of cylindrical lenses 
placed at the proper axis, 

Placido^s disk has been referred to in the study of 
irregularities of the corneal surface, and may also be 
employed for the detection of astigmatism. When the 
image of the disk is reflected upon the cornea, if regular 
astigmatism is present the concentric circles will appear 
elliptical, and the long axis of this ellipse will represent 
the meridian of least curvature of the cornea. If there 
is no astigmatism of the cornea the rings will appear 
circular. If there should be irregular astigmatism the 
reflection upon the cornea will be distorted. 

Treatment of Astigmatism. As in other refractive 
errors, treatment of astigmatism consists in the prescrib- 
ing of suitable glasses to correct the defect. As a rule, 
such glasses must be worn constantly, but in the lower 
degrees of astigmatism where the patient's principal dis- 
comfort arises from the use of the eyes in near work they 
may be employed for near work only. In many cases of 
astigmatism in middle life, and, indeed, in many cases 
of very high astigmatism in young individuals, it is im- 
possible to obtain normal vision. After the constant 
wearing of astigmatic glasses for a while, however, the 
vision frequently improves. If the lenses are aexjepted 
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with the axes vertical or horizontal the patient becomes 
more readily accustomed to them than if the axes are ob- 
lique. Lenses in the latter position frequently give rise 
to a sensation of walking up or down an inclined plane. 

Inasmuch as most cases of astigmatism are associated 
with myopia or hyperopia, lenses to correct the latter 
conditions should be tried first in every case. As soon 
as a spherical lens of sufficient strength to give the best 
vision possible has been placed in front of the eye so 
that an increase of this strength blurs the vision, cylin- 
drical lenses should be added. If the case is one of hyper- 
opia it is better to try the cylinder in the test frame with 
the axis at or in the neighborhood of 90°, which is 
vertical. If, on the other hand, the astigmatism should 
be myopic, as has been previously stated, the concave 
cylinders will be accepted more frequently with the axis 
at 180°, or thereabouts, which is horizontal. The 
cylinder is gradually rotated in the trial frame until that 
axis is found with which the letters appear to be straight 
rather than slanting and the vision is the best for the 
glass employed, after which the strength of the cylinder 
is gradually increased until that lens is found with which 
the best vision can be obtained. The changes from one 
glass to another should be made quickly so the patient 
will be able to appreciate the difference between the two. 
If the case is one of simple astigmatism a cylindrical lens 
alone will be accepted. If the case is one of compound 
astigmatism a spherical lens combined with a cylindrical 
lens will be accepted. If the case is one of mixed astigma- 
tism two cylinders, one hyperopic, the other myopic, will 
be accepted, usually at right angles to each other, or what 
is equivalent, a cylindrical and a spherical of opposite re- 
fraction should be employed. In irregular astigmatism 
we can sometimes find some meridian which gives better 
vision than any of the others, and the refraction of this 
meridian is then corrected with the proper cylinder. As 
an example of the correction of simple hyperopic astig- 
matism we have the following : 
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O. D.+ Cyl. 2.00 D. axis 90°. 
O. S.+ Cyl. 1.75 D. axis 90°. 

As an example of simple myopic astigmatism we have : 
O. D.— Cyl. 2.00 D. axis 180°. 
O. S.— Cyl. 1.75 D. axis 180°. 

As an example of compound hyperopic astigmatism 
we have : 

O. D. + Sph. 1.00 D. 3 + Cyl. 1.50 D. axis 90°. 
O. S. + Sph. 1.25 D. C + Cyl. 1.75 D. axis 90°. 

As an example of compound myopic astigmatism we 
have : 

O. D.— Sph. 4.00 D. 3 — Cyl. 2.00 D. axis 180°. 
O. S.— Sph. 3.50 D. 3 — Cyl. 1.50 D. axis 180°. 

As an example of mixed astigmatism we have : 

O.D. + Cyl. 2.00 D. axis 90 3— Cyl. 1-^0 D. axis 
180°, or, + Sph. 2.00 D. 3 — Cyl. 3.50 D. axis 180°, 
or — Sph. 1.50 D. 3 + Cyl. 3.50 D. axis 90°, each cor- 
recting the same refractive error. 

Anisometropia, which means a difference of refraction 
in the two eyes, is a condition which to some extent is 
present in most people. We employ the term, however, 
for those cases in which the difference is sufficiently great 
to make it necessary to employ a lens of different strength 
for each eye. One eye may be myopic and the other 
hyperopic. 

The importance of the condition arises in the prescrip- 
tion of the glasses after the refractive error has been 
worked out with the test lenses, and no given rules can 
be followed for this condition. If one eye is emmetropic 
and the other ametropic, unless there should be some 
marked symptom of eyestrain, glasses would probably 
not be required. It is well in such cases, however, to 
cover the emmetropic eye occasionally for a short period 
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in order to prevent the ametropic eye to suffer from dis- 
use. If the refraction is of the same variety of ametropia 
and the diffeifence between the two eyes is not very great 
(1 D. to 2.50 D.) a full correction may be given for each 
eye. If the difference between the two eyes is very 
great, or if one eye is hyperopic and the other myopic 
and the difference in the refraction between the two is 
great, it is often impossible for the patient to wear the 
glasses which correct the refractive error for each eye, 
and in such cases it is necessary to correct the better eye 
of the two, and to allow a plane glass to be worn in 
front of the other eye. This is especially the case if a 
patient does not have binocular vision. It is remarkable, 
however, and should be borne in mind, that some patients 
with a very great difference between the refraction of the 
two eyes will wear lenses correcting the refraction of 
each quite comfortably, and under all such circumstances 
it is better to give the correction in order that both eyes 
may be employed. 

Gycloplegics. Inasmuch as the accommodative power 
is employed to a considerable extent in all patients under 
forty years of age it is necessary to employ drugs that 
will temporarily paralyze the ciliary muscle in order that 
the full refractive error may be determined. They are 
not so frequently employed after the fortieth year because 
the accommodation has become somewhat weakened, and 
in addition because there is a tendency to glaucoma. If 
a cycloplegic is employed after the fortieth year for deter- 
mining the refractive error it should be one of short dura- 
tion. The drugs which are usually employed are the fol- 
lowing : 

Sulphate of Atropine, in the strength of gr. iv-fSj, is 
used when a cycloplegic of long duration is desired. 
This is the c^se in young children in whom the accom- 
modative power is very great, and also in those cases 
presenting considerable disturbance of the choroidal coat 
requiring rest of the eyes. One drop of the solution is 
instilled into each eye three times a day until the final 
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test for glasses has been made. The effect of the drug 
upon the ciliary muscle lasts from ten days to two weeks. 

Sulphate of Duboisine, Hydrobromate of Hyoscyamine, and 
the Sulphate of Daturine are employed in solutions of half 
the strength of atropine, or gr. ij-fSj. The effect of these 
drugs upon the ciliary muscle wears off in from five to 
seven days, and they are employed in the same way as 
the atropine solution. 

Hydrobromate of Scopolamine in the strength of gr. j-fSj, 
will paralyze the accommodation within a half hour after 
two instillations, each having been made a few minutes 
apart. The effect lasts about four days. The same 
drug is sometimes employed in a solution as weak as -^^ 
of 1 per cent., several instillations being made at a few 
minutes^ interval. 

Hydrobromate of Homatropine is used in the strength of 
gr. viij-fSj, and by some surgeons in t^dce this strength. 
To produce complete paralysis of the accommodation it is 
necessary to employ cumulative instillations. Paralysis 
of the accommodation from the use of this drug wears 
off more quickly than from any other which we possess. 
Of the above solution one drop should be instilled into 
each eye every ten minutes for an hour, and the refrac- 
tion of the eye tested within the next three-quarters of an 
hour, or else another drop of the solution should be in- 
stilled to continue the effect, which begins to pass off in 
about an hour after the last instillation. The power of 
the ciliary muscle has entirely returned in from thirty- 
six to forty-eight hours. 

To avoid the constitutional effects from any of this class 
of drugs it is necessary to instil as few drops as possible, 
and to make pressure upon the lacrymal duct, or to evert 
the lacrymal punctum during each instillation. If severe 
constitutional symptoms should arise from their use, 
which are most frequently characterized by flushing of 
the face, sleepiness, unsteady gait and sometimes even 
delirium, the instillations should be discontinued at once, 
and small doses of morphine administered to counteract 
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the effect. The drugs should always be very x^utiously 
employed after the fortieth year, and should not be em- 
ployed in patients with a tendency to glaucoma. 

Presbyopia. This is a condition of the eye in which 
the near-point becomes so far removed as to make con- 
tinued near work uncomfortable. It is produced prin- 
cipally by a hardening of the nucleus of the lens by which 
the latter loses part of the ability formerly possessed to 
change its antero-posterior diameter, and thereby its 
refractive power. As has been previously stated, the 
near-point of accommodation gradually recedes from the 
eye with advancing age, and when that point is reached 
where the patient is obliged to place his work so far away 
as to produce discomfort the condition is termed presby- 
opia. It usually appears in the neighborhood of the 
fortieth year, sometimes later and sometimes earlier. 

Symptoms. The symptoms complained of are inability 
to hold reading matter or sewing as near to the eye as 
formerly. There is great diflSculty in threading a needle, 
or reading small print. The work must be placed further 
from the eye, and the patient is constantly seeking for 
brighter illumination. 

Treatment. The treatment consists in giving the 
patient that convex spherical lens which will bring his 
near-point to a satisfactory working distance. If a 
patient has been previously emmetropic it is necessary 
for him to employ glasses for near work only. If he 
has been hyperopic, a lens with an increased focal power 
will be required for near work. For this reason when 
hyperopia is corrected in patients in the neighborhood of 
the fortieth year the near-point of accommodation should 
always be tested through the correcting lens, and if not 
sufficiently near should be made so by the addition of a 
glass in front of that lens which corrects the hyperopia. 
Two pairs of glasses may then be prescribed, one for dis- 
tance and one for near, or both may be combined as in 
bifocal lenses, the upper part being for distance, the lower 
part for near work. 
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If the patient has been previously myopic in a slight 
degree, when the age of presbyopia is reached no glasses 
will be required for near work, as the amount of myopia 
may be completely neutralized by the amount of presby- 
opia. If a patient has been wearing concave lenses of 
moderate strength it will be necessary to reduce the 
strength for near work and to give either two pairs, or 
both pairs combined, as in bifocals. In the latter case 
the lower segment would be a convex spherical lens 
cemented to the concave spherical lens, thus neutralizing 
that amount of myopia which would correspond to the 
amount of presbyopia present. 

Fig. 162. 




Bifocal glass. 

The Fitting of Glasses. In order that the patient 
may wear glasses with comfort it is necessary that they 
be properly fitted in front of the eyes. The lenses should 
be placed as near the eyes as possible, but must not be 
so close that the cilia will sweep over them or rest upon 
them. The optical centres must be placed in front of 
the pupils, and if a pair of glasses is to be worn con- 
stantly the upper edges of the lenses should be tilted 
sb'ghtly forward. If two pairs of glasses are employed, 
one for distance and one for near work, the former should 
be placed almost horizontally in front of the eyes, and 
the latter should be placed somewhat lower, and 
"dipped," that is, the upper edge tilted forward to a 
greater extent than if the glasses are to be worn con- 
stantly, usually about 25°. If the patient suffers much 
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from headache and is astigmatic it is better to prescribe 
spectacles ; otherwise, nose-glasses, if they can be worn, 
are usually satisfactory. For certain purposes, as golf- 
ing, shooting, billiards, etc., periscopic lenses may be em- 
ployed, as they produce less distortion of the periphery 
of the visual field than ordinary lenses. 

In those cases requiring glasses for distance and near 
work bifocal lenses are prescribed, as they can be worn 
constantly without changing from one pair to another. 

In beginning the use of any glasses it should be borne 
in mind that the eye has to adjust itself to the new con- 
ditions ; patients are therefore warned that, as a rule, it 
requires a few weeks to become entirely accustomed to 
their glasses. Care should always be exercised in going 
up and down stairs, or in crossing streets for the first 
few days after beginning the use of new lenses. 



CHAPTER XVIII. 

AFFECTIONS OF THE OCULAR MUSCLFi^. 

Anatomy and Physiology. The external muHclcH of 
the eyeball are the interned and external recti, the nupcrifrr 
and inferior recti, and the superior and inferior oblvfUCM, 
All of these muscles, with the exception of i\\it infitrior 
oblique, take their origin from the apex of thi? orbit in 
the neighborhood of the optic foramen, the ext^rrruil 
rectus having a double head, the origin of the m^'/ond 
head being from the lower border of the nphenoidnl 
fissure. In their passage forward tliey are m) arranged 
as to form a cone-shaped covering for the optic nerv<j 
and the posterior portion of the eyeball, Iw'ing joined by 
the capsule of Tenon. The internal rec^tw in inserted 
into the sclera about 6 mm. from the cjorne^^-w^leral jinuj- 
tion by a thin spreading tendon. The ext^;rnal rec?tUH in 
inserted in a like manner in the onUtr »ide of the sclera, 
about 7 mm. from the cr>rne^>-»cleral junction. The 
superior rectus is inserted into the Huperior p<irtion and 
the inferior rectus intf> the inferior p<irtion of the sclera 
about 7 mm. or 8 mm. back of the c^»me^i-«cleral junction. 
The superior oblique pamen Ut the upi)er inner angle of 
the orbit through a tendinoui) pidley, then r>utward and 
backward to the globe below the superior rectus, and is 
inserted intr> the sclera a little back of the equator at the 
upper margin of the external rectus. The inferior oblique 
arising from the inner angle of the margin of the orbit 
passes backward and outward beneath the inferior rectus, 
and is inserted in the sclera somewhat back of the equator 
and beneath the external rectus. 

Tenon's Capsule is practically an orbital lining consist- 
ing of two layers, an external and an internal. There 
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are numerous prolongations of the external layer sent 
outward along the external ocular muscles, which fasten 
them together, and which are most marked upon the 
internal and external recti ; in fact, their attachments to 
these muscles are sometimes known as ^^ check ligaments.^' 
The posterior portion of the sclera is surrounded by the 
internal layer, the two layers thus forming a lymph space, 
making a socket for the eyeball. The internal layer is 
also pierced by the tendons of the external ocular muscles. 

The Nerve Supply of the ocular muscles is as follows : 
The superior, inferior, and internal recti and the inferior 
oblique are supplied with filaments from the octUomotor 
nerve. The superior oblique is supplied by the fourth 
and the external rectus by the siadh cranial nerve. 

The actions of the external ocular muscles produce cer- 
tain rotations of the eyeball, which for practical purposes 
may be considered to be around a vertical, horizontal, 
or oblique axis. The external and internal recti produce 
the lateral movements of the eye on its horizontal plane ; 
the superior rectus rotates the cornea upward and inward, 
turning the upper extremity of the vertical meridian 
toward the nose ; the inferior rectus rotates the cornea 
downward and inward, turning the lower extremity of the 
vertical meridian toward the nose ; the superior oblique 
rotates the cornea downward and outward, turning the 
upper extremity of the vertical meridian toward the nose ; 
the inferior oblique rotates the cornea upward and out- 
ward, turning the lower extremity of the vertical meridian 
toward the nose. In producing lateral movements of 
the eyeball the external and internal recti alone are in- 
volved ; in upward movements the superior rectus and 
the inferior oblique are employed ; the downward move- 
ments are made by the inferior rectus and the superior 
oblique. 

There are also associated and co-ordinated movements. 
These are movements which the eyes make together for 
the accomplishment and continuation of binocular single 
vision, and are very complex. The movement of conver- 
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gence is of the gratest impntuce, and is em|4oyed for 
observing distiocthr all objects widim infinitr. The 
action of aoocmunodatian and eeftun reactions of the 
pupil are cloeehr associated with the actioo <^ conver- 
gence. 

The Field of Ilzatifln is a term which has been given 
to the angolar deviation of the eves wiiidi can be pro- 
duced by the extonal ocolar mosdes and which end[>les 
the eyes to fix any pcnnt in common without producing 
double vision. Like the field of visi<m its extent can be 
determined by the employment of a perimeter, noting 
the furthest point on the perimetric arc at which the 
patient can maintain distinct binocular single vision in 
the various meridians. The limitaticm of the field of 
fixation as given by Landolt is as follows : outward, 
45^ ; downward, 50° ; inward, 45° ; upward, 43°. The 
extent of the normal field of fixation is of much value 
in determining muscular defects that may be present. 

Binocular Single Vision. To obtain binocular single 
vision the visual axis of each eve must be directed toward 
the same point, and the image of the object must fall on 
a corresponding part of the retina of each eye. These 
parts are known as identical points of the retincBy and 
when the images of objects so fall binocular single vision 
results. The condition is known as binocular Jication. 
Deviation of the visual lines so that the images of objects 
fall upon parts of the retinae which are not identical pro- 
duce diplopia or double vision. This deviation may be 
very slight or very pronounced. In those forms in which 
the deviation is slight the images may be fused by an 
effort on the part of the muscles. In those forms in which 
the deviation of the visual lines is very great one image 
is either disregarded or the patient has double vision. 
If the latter condition is present and the images are of 
the same color and sufficiently near each other, an uncon- 
scious effort is made on the part of the eye muscles to 
place the visual lines in the direction necessary for the 
fusion of the images, and the diplopia is thereby over- 
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come. When double vision is present the image which 
belongs to the eye which is looking directly at the object 
so that it falls upon the macula lutea is known as the 
true image. The image of the deviating eye which is 
falling upon some other portion of the retina than the 
macula lutea is known as the false image. Images of 
objects situated to the right of the fixation point fall to 
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Shows the position of the double images in diplopia fh>m conveiKent or crossed 
strabismus. The images are homonymous, or correspond in position to the 
eyes. 



the left side of the macula, and likewise images situated 
to the left of the fixation point fall to the right side of 
the macula. Again, images of objects situated above or 
below the fixation point fall to the opposite side of the 
macula. The projection of an image, however, or the 
manner in which we estimate the position of an object is 
the reverse of the above. Thus, experience teaches us 
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that objects whose images fall to the right or left of the 
macula are situated to our left or right respectively, and 
also that objects whose images fall below or above the 
macula are situated above or below respectively. In 
this manner, if we have a deviation of the right eye in- 
ward so that diplopia results the true image will be seen 
with the left eye, which is fixing the object, and the 



Fio. 164. 
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Pofiitloii of double images in divergent strabismus. The images are crossed. 

false image with the right eye, in which the image falls 
upon some peripheral portion of the retina. There will 
result, however, homonymous diplopia because the false 
image is on the same side as the eye which deviates, and 
is, according to the law given above, because the image 
faUs to the left of the macula and the object is referred to 
the right (Fig. 163). If, on the other hand, we have 
the right eye deviating outward, heteronymous, or crossed 
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diplopia, results, the false image being on the side of the 
fixing eye. This is according to the law given above, the 
image of the object falling to the right of the macula Ivieay 
tlie object necessarily being referred to the left in the field 
of vision (Fig. 164). 

Varieties of Ocular Deviations. The affections of 
the ocular muscles resulting in deviation of one or both 
eyes from the normal position may be classed under three 
headings, viz. : paralysis of the ocular musdes, in which 
there is a deviation on account of impairment of power in 
one or more of the muscles ; concomitant squint, or stra- 
bismus, in which there is a decided deviation which the 
patient has no ability to overcome ; heterophoria, or 
muscular insufficiency, in which there is a latent deviation 
which is corrected by the effort of the ocular muscles to 
hold the eyes in position to maintain binocular single 
vision. 

Paralysis of the External Ocular Muscles (Paralytic 
Strabismus). Paralytic strabismus is a condition in 
which there is a paralysis of one or more of the muscles 
of the eyeball and in which we may have the following 
symptoms : 

Ssrmptoms. The first symptom to which the patient's 
attention is probably directed is diplopia, or double vision. 
The cause of this is evident from the fact that there is a 
deviation of the visual axis from parallelism in certain 
portions of the field of fixation. The diplopia is always 
more or less marked when the patient attempts to look 
toward the side on which the paralyzed muscle is situated, 
and may disappear entirely in that half of the field of 
fixation opposite to the side of the paralyzed muscle. 

For the same reason there may be some inclination of 
the head from the erect posture, because by inclining the 
head toward the side of the paralyzed muscle and looking 
toward the opposite side the images can oftentimes be 
fused so that binocular single vision results. In order 
to obtain this condition the head of the patient is always 
inclined toward the position of the paralyzed muscle. 
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There is also false prcjection of the images in the field 
of vision on account of the situation of the image of the 
object on the peripheral portion of the retina of the 
deviating eye and as the result of the greatly increased 
innervation which is sent along the nerve of the par- 
alyzed muscle in the effort to overcome the defect. On 
account of this symptom patients suffering with paralysis 
of the various ocular muscles will frequently knock 
against people in walking because it is difficult for them 
to determine the false from the true image. 

There is always limitation of movement of the eyeball in 
the direction of the paralyzed muscle. If the eyes are 
made to fix an object held directly in front, and the 
object be then moved from side to side, or from above 
or below, it will be noted that one eye will follow the 
object in all directions, while the other lags behind when 
the object is moved toward the side upon which the 
muscle is paralyzed. In making this test the condition 
of paralytic strabismus will also be observed, a condition 
which is more or less noticeable in some instances when 
the patient is looking directly in front, but which in- 
creases as the fixing eye is turned toward the paralyzed 
side. On the contrary, if the eyes are turned in the 
direction opposite the paralyzed muscle there is no 
squint. 

The deviation of an eye in which there is paralysis of 
an external muscle is in a direction opposite to the par- 
alyzed muscle, and is known as the primary deviation. 
The deviation of the normal eye while the affected eye 
fixes an object is known as the secondary deviation, and 
is greater than the primary deviation because it is neces- 
sary for the affected eye to have a much greater nerve 
impulse to stimulate its movement, which results in over- 
stimulation of the muscles of the normal eye and in ex- 
cessive movement. This is a point which is frequently 
employed in the differentiation between a paralytic and 
a concomitant squint, because in a concomitant squint 
the primary and the secondary deviations are equal. 
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Vertigo 19 also observed in some caaee of paralytiig oilI 
accouut of the confusion wliich is produced by tlie dip-l 
lopia and the false projection of the image. f 

Method of Testing for Diplopia, Tlie patient is seated t 
in a chair, and in front of one eye is placed a piece of 
red glass to enable him to differentiate between the two 
images. He is directed to look at a flame of light from 
a candle or gas-jet a few metres' distant, and asked J 
whether one or two images of the flame are seen, and I 
their relative positions. The im^e belonging to eaobJ 




eye can be readily ascertained by first covering one, theoJ 
the other eye, and noting which image disappears. It | 
must be ascertained whether the diplopia in homonymous 
or crossed, and whether the images are on the same or a 
different level. Id addition, it should he noted whether 
they are erect or inclined. The flame is now moved from 
side to side, and upward and downward, and it is noted 
whether or not the diplopia increases or diminishes is 
any portion of the field of fixation. 

After a jtaralysis has existed for a long time the symp 
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toms are much less characteristic than they are shortly 
after its appearance. In some cases the false image 
becomes so suppressed that the diplopia disappears and 
the opposing muscle sometimes becomes so contracted 
that the squint is materially increased. 

Varieties of Paralysis. Any one of the muscles may 
be paralyzed alone or in conjunction with some of the 
others. If a single muscle is paralyzed it produces, as a 
rule, a characteristic diplopia ; if two or more muscles 
are paralyzed the diplopia is different from that which 
would characterize either if paralyzed alone. In the 
following descriptions the *^ sound side" refers to the 
unaffected eye, the " paralyzed side " to the affected eye. 
The following symptoms will be found in paralysis of 
the different muscles : 

External Redus (Sixth Nerve). According to some 
authors this muscle is the one which is most frequently 
paralyzed. It is characterized by limitation of the move- 
ment of the eyeball outward and by convergent strabis- 
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Af position of images in paralysis of left external rectus, and B, in paralysis of 
right external rectus. The false image is drawn in outline, the true image 
shaded, (de Scbweinitz, after Fuchs.) 



mus. The diplopia is homonymous, the images on the 
same plane, the distance between the true and the false 
image increasing as the object is moved in the direction 
of the paralyzed muscle. The images are parallel except 
in the extreme upper and extreme lower portions of the 
field. The face is turned toward the paralyzed side so 
that the patient may rid himself of the diplopia. 



344 DTSEASES OF THE EYE. 

Internal /iectue. In paralysis of this muscle we bav( 
limitation of convei^enee of the eye and divergent str 
hismus. The diplopia is croased and the images are < 



the same level and parallel, separating as the object i 
moved toward the sound side. The face is turned toward 
the eonnd side. 




dllatod [iiipll, (tlcrci 



Superior Rcctiui. There is limitation of the movemei 
of the eyeball upward and toward the una^ected ey«j 
There is diplopia in the upper field, wliieli is croS8edf->3 
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the false image being higher than the true image, and 
inclined upward toward the sound side. The two images 
separate as the object is carried upward in the visual 
field, and the face is directed toward the sound side and 
upward. 

Fig. 1C9. 
A B 





A, position of images in paralysis of left superior rectus, and B, in paralysis 
of right superior rectus, (de Schweinitz, after Fuchs.) 



Inferior Rectus, There is limitation of the downward 
movement of the eyeball and in the direction of the 
sound side, and the diplopia is in the lower field and 
crossed. The false image is below the true image and 
inclined downward toward the paralyzed side, and as the 

Fig. 170. 
A B 





A, position of images in paralysis of leit inferior rectus, and B, in paralysis 
of right inferior rectus, (de Schweinitz, after Fuchs.) 

object is moved downward from the median line the two 
images become more widely separated. The carriage of 
the head is with the face somewhat downward and toward 
the sound side with moderate inclination in the direction 
of the shoulder of the paralyzed side. 
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Inferior Oblique. There is limitation of movement 
upward and in the direction of the paralyzed side. The 
diplopia is homonymous, is in the upper field, the false 
image being higher than the true image and inclined 

Fig. 171. 





A, position of images in paralysis of left inferior oblique, and B, in paralysis 
of right inferior oblique, (de Schweinitz, after Fuchs.) 



upward and toward the paralyzed side. As the object is 
carried upward from the median line the distance between 
the images increases. The direction of the face is upward 
toward the paralyzed side and toward the shoulder of 
the same side. 

Fig. 172. 
A B 





A, position of images in paralysis of left superior oblique, and B, in paralysis 
of right superior oblique, (de Schweinitz, after Fuchs. ) 

Superior OblUjue [Fourth Nerve). There is limitation 
of movement downward and in the direction of the par- 
alyzed side. The diplopia is homonymous, is in the lower 
portion of the visual field, the false image being lower 
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than the true imag«, and inclined downward and toward 
the souad aide. The distance between the images in- 
creases vertically aa the object is carried downward. 
The direction of the face is downward and toward the 
paralyzed aide and inclined toward the shoulder of the 
same side. 

Para/,ffins of the Third Nen^e {Oculomotor Paralysis). 
■ Jjiasmuch as this nerve supplies the levator palpebrse, 




ilomolor )isnilyj-li. 



the internal, superior, and inferior recti, the inferior 
oblique, and the ciliary muscle, a complete paralysis 
presents a typical and characteristic picture. There is 
complete ptosis, and, apon raising the upper lid by means 
of the finger, divergent strabismus will be observed. If 
an attempt is now made to have the eyeball follow the 
finger in various directions it will be observed that there 
is limitation of the upward, downward, and inward 
lovemeuts, and liecause so many of the external muscles 
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are paralyzed there may be a moderate degree of proptosis. 
The diplopia is crossed, the false image being somewhat 
inclined toward the paralyzed side at its upper extremity, 
and the direction of the face is upward toward the sound 
side and inclined toward the shoulder of the paralyzed 
side. If the paralysis is complete there is also moderate 
dilatation of the pupil, which does not react to light, as 
well as paralysis of accommodation. 

Recurrent oculomotor paralysis is a variety which is 
sometimes met with and is most frequently seen in young 
people. It usually begins with marked headache, fol- 
lowed by nausea and vomiting and some swelling of the 
lids and orbital tissues of the affected side. In a few 
days these symptoms subside, paralysis of the muscles 
disappears, and the patient remains well for a longer or 
shorter period of time, when another attack occurs. After 
repeated attacks the muscles do not regain their power, 
and there is present the typical picture of complete oculo- 
motor paralysis, which is accompanied by recurrent 
attacks of pain. 

Occasionally the paralysis affects only certain associated 
movements. There may be paralysis of convergence, 
though each internal rectus performs its normal action 
when the eyes are turned toward either side. The lateral 
movements may be abolished, though the internal recti still 
have the power to converge the eyes. There may be 
impairment of the vertical unovem^ents with the lateral move- 
ments preserved. These conditions are usually due to some 
lesion of the nerve centres which preside over the move- 
ment involved. 

Causes of Paralysis. The lesions producing a paralysis 
of an ocular muscle may affect the nerve supplying the 
muscle in any portion of its course. Thus, we have cen- 
tral or peripheral lesions, according to whether the lesion 
is in the cortical centres, the nuclei, or in a more periph- 
eral portion of the nerve fibres. A lesion at the base of 
the brain produces a peripheral paralysis, and a lesion of 
the nucleus of the nerve produces a nuclear paralysis. 
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If the lesion is situated in the cortical centres we speak 
of a cortical paralysis. 

The most frequent causes are syphilis, rheumatism, 
gout, especially after exposure, menstrual disorders, 
anaemia, and diphtheria. Paralysis of the ocular muscles 
also sometimes accompanies disease of the spinal cord. 
Traumatism is also a cause, and in a few instances the 
condition is met with congenitally. The lesion is usually 
pressure upon or inflammation of the nerves, but occa- 
sionally it is a degenerative process. The pressure may 
be produced by a tumor, hemorrhage, inflammatory 
exudate, as from meningitis or periostitis, or by some 
vascular change or injury. 

Diagnosis of the Affected Muscle. The diagnosis of the 
paralyzed muscle is made according to the direction of the 
limitation of movement^ the character of the diplopia and the 
portion of the field in which the diplopia is observed. The 
following table, suggested by Hotz, is a very convenient 
compilation of the symptoms for the purpose of diagnosis : 

1. Double images are seen only when the patient turns the eyes 
in a direction requiring the co-operation of the affected muscle ; 
while, when the eye rotations do not call in action the paralytic 
muscle, there is no diplopia, but single vision. 

2. The image which belongs to the eye with the paralyzed 
muscle is projected in the direction toward which the affected 
muscle rotates the eye. 

3. When the object is moved in the direction of the affected 
muscle the false image travels further away from the image be- 
longing to the sound eye — that is, the relative distance of the 
double images increases when the eyes are turned in the direction 
of the paralyzed muscle. 

Homonymous diplopia is always associated with convergence, 
and crossed diplopia is always associated with divergence. 

A. — Lateral diplopia indicates paralysis of internus or externus. 

1. Homonymous images indicate paralysis of externus. 
Images separating to the right indicate paralysis of right ex- 

ternus ,* separating to left, paralysis of left extern us. 

2. Crossed images indicate paralysis of internus. Images sepa- 
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ratiDg to right iodioUe paimlyns of left intemu ; aepflrrndDg to 
left, pandyns of right iotemos. 

B. — Vertical diplopia in the upper field indicates paralyris of 
superior rectus or inferior ohlique. 

1. Homonymous images indicate paralysis of inferior ohlique. 
Imsge of right eye higher means paralysis oi right inferior 

ohlique; if lower, paralysis of left inferior oblique. 

2. Crossed images indicate paralysis of superior rectus. 
Image of right eye higher means paralysis of right superior 

rectus ; if lower, paralysis of left superior rectus. 

C. — Vertical diplopia in lower field indicates paralysis of inferior 
rectus or superior oblique. 

1. Homonymous images indicate paralysis of superior oblique. 
Image of right eye lower means paralysis of right superior 

oblique ; if higher, paralysis of left superior oblique. 

2. Crossed images indicate paralysis of inferior rectus. 
Imsge of right eye lower means paralysis of right inferior 

rectus; if higher, paralysis of left inferior rectus. 

Occasionally paralysis of the oblique muscles produces 
crossed diplopia and paralysis of the superior and inferior 
rectus, homonymous diplopia. When this is the case 
the diagnosis of the affected muscle must be made from 
a study of the vertical diplopia. 

The differentiation as to whether the lesion is central 
or peripheral is sometimes very difficult. Paralyses of 
central origin are frequently associated with other symp- 
toms which indicate cerebral disease, while peripheral 
paralyses are more likely to be isolated and complete. 
It is also much more difficult for the patient to diffuse 
the images in a paralysis of central origin than in a 
paralysis of peripheral origin. 

Prognosis. In the cases produced by syphilis and rheu- 
matism recovery usually follows prompt treatment if the 
lesion is peripheral. The prognosis for central paralysis 
is very unfavorable. In some of the cases which are 
cured relapses may occur If a paralysis continues for a 
long time without improvement there results a contrac- 
tion of the antagonizing muscle. The condition extends, 
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as a rule, over a period of many weeks before a cure can 
be effected. 

Treatment. In those cases in which syphilis can be 
established as a cause the early administration of mercury 
and large doses of iodide of potassium produces the best 
results ; in those cases due to rheumatism, salicylate of 
sodium, or iodide of potassium ; and in those cases due 
to gout some preparation of colchicum should be admin- 
istered. Somewhat later, strychnine and galvanism may 
be employed. Mechanical treatment has been suggested 
by some authors, and consists in producing local anaes- 
thesia of the eye and with a pair of fixation forceps 
moving the eyeball forcibly in the direction of the par- 
alyzed musck once or twice a day. 

To prevent the annoying diplopia which accompanies 
these conditions a small shade may be worn over the 
affected eye, or in those cases of paresis in which the cor- 
recting prism which enables the patient to fuse the images 
is not too heavy it may be worn temporarily and changed 
from time to time as the paresis improves. If, after a 
long course of treatment, there remains a permanent con- 
dition of diplopia, this may be corrected by combining 
with the proper glasses, if the patient requires such, that 
prism which will correct the diplopia, or a tenotomy of 
the opposite muscle, either alone or with advancement of 
the affected one, may be employed. 

Ophthalmoplegia. This is a term which is used to 
describe a condition in which all, or nearly all, of the 
muscles of the eye are paralyzed, and may be either acute 
or dironic. 

External Ophthalmoplegia is that condition in which 
most of the external ocular muscles are affected. 

Internal Ophthalmoplegia is that condition in which the 
internal ocular muscles (the iris and ciliary muscle) are 
affected. If the iris sphincter is alone paralyzed the con- 
dition is known as iridoplegia. Internal ophthalmoplegia 
is frequently associated with syphilis, and is usually of 
nuclear origin. In the early stages paralysis is incom- 
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plete^ and is characterized by ptosis^ some limitation of 
movement of the eyeball in all directions, the limitation 
of the upward movement being most marked. It may 
affect both eyes, but more frequently one eye alone is 
affected. 

Total Ophthalmoplegia is that condition in which the 
iris and ciliary body, as well as the external ocular mus- 
cles, are involved. The acute cases are those which 
come on very rapidly, in which all the ocular muscles 
are involved, and are usually fatal. The chronic cases 
are those in which the disease progresses gradually until 
the various muscles are involved. If the iris and ciliary 
body are not involved the region of the disease is prob- 
ably nuclear. The condition has been observed congeni- 
tally. 

Treatment. Unfortunately, in many of the cases treat- 
ment is of little avail. In those cases in which syphilis 
can be established as a cause the antisyphilitic remedies 
should be pushed as rapidly as possible. 

Affections of the Ciliary Muscle. As described else- 
where, it is on account of the action of the ciliary muscle 
that the eye is enabled to accommodate itself for near 
and distant vision. Somewhere in the neighborhood of 
the fortieth year some loss of elasticity of the lens and 
an increase of its nucleus bring about that condition 
which is known as presbyopia. Spasm of the ciliary muscle 
is occasionally met with, and when present produces 
temporary myopia. The most frequent affection, how- 
ever, is either partial or complete paralysis. This con- 
dition is found in complete paralysis of the oculomotor 
nerve. It is also observed in diphtheria, when it is 
usually present without any affection of the pupil. It 
has also been found to follow fevers, syphilis, and other 
constitutional conditions. There is also a paralysis of 
the ciliary muscle, due to traumatism. 

Treatment. The treatment of spasm of accommodation 
is prolonged mydriasis, and for paresis or paralysis of 
accommodation, the local instillation of eserine or pilocar- 
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pine, the administration of full doses of strychnine, the 
employment of the galvanic current, and the removal of 
the cause. 

Concomitant Strabismus or Squint (Heterotropia) 

is that condition of the eyes in which there is a deviation 
of the visual axis from parallelism, and in which one 
eye follows the other throughout all its movements. 
There is no limitation of the ocular movements in any 
direction, as will be found in paralytic strabismus. 

Symptoms. The fact that the cosmetic appearance of 
the patient is bad is the symptom which most frequently 
causes the ophthalmic surgeon to be consulted. A few 
patients may have observed that the visual acuity was 
better in one eye than in the other, but this is by no 
means always the case. Diplopia and altered carriage 
of the head are absent. 

Varieties of Concomitant Strabismus. A periodic stra- 
bivnus is that condition in which the strabismus presents 
itself at various times. A permanent strabismus is that 
condition of the eyes in which a strabismus is always pres- 
ent. An aUernaivngjtrahismus is that condition in which 
the patient can fix an object with either eye, the vision 
of the two eyes being approximately equal. A unilateral 
strabismus is that condition in which the patient always 
fixes with one eye, the other eye always deviating. A 
convergent strabismus is a strabismus characterized by 
convergence of the visual axes. A divergent strabismus 
is a strabismus characterized by divergence of the visual 
axes. A sursumvergent strabismus is that condition in 
which the deviation is upward. A deorsumvergent stra- 
bismus is that condition in which there is a deviation 
downward. 

Diagnosis. The diagnosis of concomitant strabismus 
can usually be made by having the patient fix an object, 
such as a finger, following it first to the right, then to 
the left, then upward and downward, and noting whether 
or not one eye follows the other in all directions. If 
the squint should be paralytic there would be a history 

23 
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Internal liediis. In paralysis of this muscle we liavq 
limitation of convergence of the eye and divergent stni 
bismus. The diplopia is crossed and the images are i 



the same level and parallel, separating as the object in 
moved toward the attund side. The face is turned towai 
the sound side. 



PatnLyKlB of right ill 
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•Superior Rccluti, There is limitation of the movemei 
of the eyeliall upward and towanl the unaffected eyi 
Tliere is diplopia in the upper field, wliich is croseet 
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the false image being higher than the true image, and 
inclined upward toward the sound side. The two images 
separate as the object is carried upward in the visual 
field, and the face is directed toward the sound side and 
upward. 

Pig. 1C9. 
A B 





A, position of images in paralysis of left superior rectus, and B, in paralysis 
of right superior rectus, (de Schweinitz, after Fucbs.) 



Inferior Rectus. There is limitation of the downward 
movement of the eyeball and in the direction of the 
sound side, and the diplopia is in the lower field and 
crossed. The false image is below the true image and 
inclined downward toward the paralyzed side, and as the 

Fig. 170. 
A B 





A, position of images in paralysis of leit inferior rectus, and B, in paralysis 
of right inferior rectus, (de Schweinitz, after Fuchs.) 

object is moved downward from the median line the two 
images become more widely separated. The carriage of 
the head is with the face somewhat downward and toward 
the sound side with moderate inclination in the direction 
of the shoulder of the paralyzed side. 
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Inferior Oblique. There is limitation of movement 
upward and in the direction of the paralyzed side. The 
diplopia is homonymous^ is in the upper field^ the false 
image being higher than the true image and inclined 

Fig. 171. 





A, position of images in paralysis of left inferior oblique, and B, In paralysis 
of right inferior obliqne. (de Schweinitz, after Fuchs.) 



upward and toward the paralyzed side. As the object is 
carried upward from the median line the distance between 
the images increases. The direction of the face is upward 
toward the paralyzed side and toward the shoulder of 
the same side. 

Fig. 172. 
A B 





A, position of images in paralysis of left superior obliqne, and B, in paralysis 
of right superior oblique, (de Schwelnitz, after Fuchs. ) 



Superior Oblique {Fourth Nerve). There is limitation 
of movement downward and in the direction of the par- 
alyzed side. The diplopia is homonymous^ is in the lower 
portion of the visual field^ the false image being lower 
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than the true image, and inclined downward and toward 
the sound side. The distance between the images in- 
creases vertically as the object is carried downward. 
The direction of the face is downward and toward the 
paralyzed side and inclined toward the shoulder of the 
same side. 

Paralifftis of the Third NeiTf (Oculomoior Paralyms). 
Inasmuch as tliis nerve supplies the levator palpebne, 




■ulomotor paralysis. 



the internal, superior, and inferior recti, the inferior 
oblique, and the ciliary muscle, a complete paralysis 
presents a typical and characteristic picture. There is 
complete ptosis, and, upon raising the upper lid by means 
of the finger, divergent strabismus will be observed. If 
an attempt ia now made to have the eyeball follow the 
finger in various directions it will be observed that there 
is limitation of the upward, downward, and inward 
movements, and because so many of the external muscles 
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one complete image ordinary stereoscopic views may be 
substituted. 

The operative treatment consists of a tenotomy of one or 
both intemi^ either alone or with advancement of one or 
both externi, the amount depending entirely upon the 
degree of squint and the condition of the opposing mus- 
cles. ThuSy if an external rectus is much weaker than 
normal a tenotomy of the internal rectus will not produce 
so great a result as if the external rectus was of normal 
strength. Under ordinary conditions in which the oppos- 
ing muscle is of normal strength a free tenotomy of one 
internal rectus will usually correct a deviation of 12° to 
14°. Unless the amount of deviation is very great it is 
better to divide one internal rectus at a time^ waiting 
a while before tenotomy of the other internal rectus is 
performed, because it is difficult to determine the exact 
after-effect under the use of the glasses. In all opera- 
tions for convergent strabismus from 3° to 5° of conver- 
gence should be left, as there is always a slight tendency 
to divergence after a period of several months. 

Divergent Concomitant Strabismus (Ezotropia). 
In this variety of strabismus there is an outward devia- 
tion or a divergence of the visual axis of one eye when 
looking at an object. As a rule, the condition is not 
observed in young children, as is the case with convergent 
concomitant strabismus, but comes on later in life. It 
is most frequently associated with myopia, and the higher 
the degree of myopia the greater is lie tendency to 
divergent strabismus. Divergent strabismus may result 
from amblyopia of one eye, or from deficient vision on 
account of opacities in the media. 

In myopic eyes no accommodative effort is necessary, 
and inasmuch as accommodation is always associated 
with convergence in normal eyes there must be a deficient 
convergent stimulus in myopic eyes, with a corresponding 
tendency to relax the internal recti muscles. In addi- 
tion, in myopic eyes the far-point being so near produces 
in itself a certain amount of convergence, which, together 
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with the resulting fatigue and the corresponding relaxa- 
tion, may result ultimately in divergent strabismus. 
When the squint is first observed it is usually present 
only when the eyes are being employed in near work ; 
but, as a rule, it progresses so that in a little while it is 
present at all times. The condition is sometimes met 
with after too extensive operation for convergent stra- 
bismus. 

Treatment. The treatment of divergent strabismus 
consists in the correction of any existing refractive error 
by means of suitable glasses and the employment of mvs- 
cular eoserdsea to develop the strength of the internal 
recti. If these measures fail a tenotomy of one or both 
external recti, together with advancement of one or both 
internal recti, according to the degree of squint, must be 
performed. The glasses should be worked out under 
full paralysis of accommodation, so that any existing 
astigmatism may be discovered and corrected. The 
stereoscope may be employed for strengthening the in- 
ternal recti muscles, or the method described under 
exophoria may be of service. If operative treatment is 
required the operation should not be performed before 
the' patient is six or seven years of age, and, as a rule, 
only one muscle should be operated upon at one sitting. 
Any remaining amount of divergence may be corrected 
by a subsequent operation, glasses being constantly worn 
in the meantime. Very little effect is obtained in division 
of the external recti except in exceedingly small degrees 
of divergent strabismus ; therefore, in moderate or high 
degrees of divergent strabismus the external recti are 
merely divided, so that more effect may be obtained in 
the advancement of the internal recti. 

Sursumvergent Strabismus (Hypertropia) is a devia- 
tion of the visual axis of one eye upward, deorsum- 
vergent strabismus a deviation of the visual axis of one 
eye downward, conditions which may accompany a lateral 
deviation. Either may also be present without any other 
defect, and may result from traumatism or a paralysis of 
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one of the vertical muaclea. If the correction of the 
lateral defect, which they most frequently accompany, 
does not result in the correction of the vertical squint 
a tenotomy or an advancement of the vertical muscle at 
fault may be employed. 

Tenotomy of an Ocular Muscle. The following 
description applies to a tenotomy of the right internal 
rectus : 

The instruments required are a speculam (Fig, 105), 
fixation forceps (Fig. 103), conjunctival forceps (Fig. 
179), a pair of slightly curved blunt scissors (Fig. 176), 
a strabismus hook (Fig. 177), needle holder (Fig. 178), 
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needles, and fine silk. The patient may be lying upon a 
table or may occupy a half-reclining posiiion in a chair. 
The operator may stand in front or behind, as he prefers, 
though the latter position is the more convenient. The 
following methods are employed by different surgeons : 

The SnbconjimctiTal Method. Local anesthesia may be 
employed except in young children, when general anfes- 
thesia is necessary. The speculum having been intro- 
duced between the lids, the conjunctiva lying over the 
lowest portion of the tendinous insertion of the muscle is 
seized with the fixation forceps and divided with the 
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blunt scissors. The subconjunctival tissue is next picked 
up and divided, or both may have been divided with the 
first cut. A strabismus hook is now inserted into the 
wound with the point directed backward, and by turning 
the handle the hook is passed around the tendon, care 
being taken to get all of the muscle fibres upon the hook. 
The hook now being transferred to the left hand, the 
scissors held in the right hand are introduced into the 
wound and the tendon divided by small cuts as near the 
sclera as possible. After this has been done the hook is 
again introduced into the wound and drawn forward 
above and below to ascertain whether any muscle fibres 
have been left undivided. If any are found the scissors 
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are re-introduced and they are divided. If the tenotomy 
has been complete the hook can be drawn forward beneath 
the conjunctiva almost to the corneal margin. A verti- 
cal suture to close the conjunctival opening may be 
employed if desired, though it is unnecessary. 

The Open Method. The same instruments that were 
employed in the subconjunctival method are also required 
for the open method. The conjunctiva is seized immedi- 
ately over the insertion of the muscle and opened by one 
or two snips of the scissors ; the capsule of Tenon is next 
opened in the same manner. The strabismus hook is 
now introduced, and after passing around the tendon the 
latter is drawn forward into the wound and divided by 
the scissors as near the sclera as possible. The conjunc- 
tival opening is closed with one or two sutures. 

Panas' Operation. On the theory that all non-paralytic 
squints are concomitant and are divided between the two 
eyes, and because in other tenotomies better results are 
obtained by stretching the muscles prior to performing 
the tenotomy, Panas has introduced the operation which 
bears his name. In this operation no account is taken 
of the degree of squint, and the operation is always per- 
formed on both eyes alike. The same instruments are 
required as those described under the preceding opera- 
tions. The speculum having been introduced and the 
conjunctiva and subconjunctival tissue divided over the 
insertion of the tendon, the strabismus hook is passed 
into the wound until it lies beneath the tendinous inser- 
tion of the muscle. By a gradual stretching movement 
the eye is now drawn to the opposite side, by means of 
the hook beneath the tendon, until the cornea entirely 
disappears beneath the canthus, after which the tendon 
is divided in the usual manner. A similar procedure is 
adopted with the muscle of the opposite eye, after which 
the conjunctival wounds may be closed by one or two 
vertical sutures. 

After-treatment of Strabismns Operations. During the 
performance of an operation the amount of the effect 
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obtained can be measared, from time to time, by noting 
the position of the corneal images of a candle held one 
metre from the patient. If the effect obtained is too 
great the tendon should be picked up and re-attached by 
two strong sutures. If the effect shcmld not be sufficient, 
a free division of the capsule of Tenon above and below 
will increase it. The effect may also be increased by 
rotating the eyeball in the direction opposite to the 
muscle which has been divided, and holding it in this 
position by means of a suture. Inasmuch as there is a 
tendency to divergence, a small amount of convergence 
should be left after an operation for convergent strabis- 
mus; likewise a small amount of convergence should 
remain after operations for divergent strabismus. In 
other words, a convergent concomitant strabismus should 
be slightly under-corrected, and a concomitant divergent 
strabismus should be slightly over-corrected. 

If the patient can be controlled, and the surroundings 
are such that infection is not likely to take place, it is 
better not to bandage the eyes and to permit the patient 
to wear his correcting glasses from the time of the oper- 
ation. If, however, the conditions are such that the eyes 
cannot remain unbandaged both eyes should be covered 
for a few days. No attempt should be made to use the 
eyes for near work for a few weeks after the operation 
is performed, and if, as an after-result, in convergent 
strabismus there should be a tendency to divergence the 
glasses may be left off for a while. 

Advancement of an Ocular Muscle. The instru- 
ments required are the same as those employed in the 
operation of tenotomy. Local anaesthesia may be used, 
but general anaesthesia is necessary, as a rule, because 
the operation is much more painful than a tenotomy. 
The speculum having been introduced, the conjunctiva 
and Tenon^s capsule are divided immediately over the 
insertion of the tendon, the opening being as wide as the 
tendon. That portion of the conjunctiva lying between 
the opening thus made and the cornea is dissected up 
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with tbe scissors. The portion of the muscle which it 
is desired to advance having been freed from its attach- 
ment, a strabismus hook is introduced beneath the tendon 
and brought forward to its insertion. A curved needle, 
armed with a silk suture, is now introduced beneath the 
upper margin at the point it is desired to advance, passed 
through the middle of the tendon and tied, the needle and 
thread being left in position. A similar suture is passed 
through the tendon from beneath the lower margin and 
tied. The tendon is now divided with the scissors at its 
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insertion. The sutures are then passed in the direction 
of the muscle through the conjunctival and episcleral 
tissues at the margin of the cornea and each tied with its 
own end, when by drawing the sutures more or less taut 
a large or small effect is obtained. The conjunctival 
suture is now introduced as the last step in the operation. 
Both eyes should remain unbandaged under proper con- 
ditions, or both should be bandaged for several days. 
The sutures are usually not removed for a week or ten 
days, unless it is desired to reduce the effect of the 
operation. 
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Shortening Operation. Occasionally^ instead of 
dividing the tendon at its insertion into the sclera and 
advancing it, a shortening operation is perfomed in which 
a catgut suture is so inserted into the muscle as to form 
a loop of the latter sufficiently large to shorten the muscle 
as much as is desired. 

Heterophoria or Latent Strabismus. Heterophoria, 

or insufficiency of the ocular muscles, is that condition in 
which there is a tendency of the visual axes to deviate 
from parallelism, but in which there is no actual deviation 
except under certain conditions. So long as the stimulus 
for binocular single vision is maintained there is no actual 
squint, but if this stimulus is removed there results a 
slight deviation with diplopia. The condition is a dis- 
turbance of the normal balance of the ocular muscles, 
and differs from concomitant squint only in degree. 

Causes. One of the most frequent causes of hetero- 
phoria is a refractive error, and this is especially so if it 
is accompanied by some disturbance of the relation 
between accommodation and convergence. General weak- 
ness of the muscles, which may be congenital in origin 
or due to various diseases or diatheses, is another very 
potent cause. Other causes are muscular spasm or some 
disturbance of innervation. 

Symptoms. If the degree of heterophoria is slight it 
may produce no symptoms or annoyance to the patient. 
If it is marked there may be headache, pain in the eye- 
balls, blurred vision, especially in the performance of near 
work, slight vertigo, and at times diplopia. These 
symptoms are usually aggravated upon continued employ- 
ment of the eyes for close work. In some instances 
there may be serious reflex disturbances in other portions 
of the body. 

Varieties. The following nomenclature suggested by 
Dr. Geroge T. Stevens is generally adopted in describing 
these conditions : 

Orthophoria, a tendency of the visual axes to par- 
allelism. 
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Heterophoria, a tendency of the visual axes from par- 
allelism. 

Esophoria, a tendency of the visual axes to converge. 

Exophoriay a tendency of the visual axes to diverge. 

Hyperphoriay a tendency of one visual axis to deviate 
upward. It is customary to speak of right hyperphoria 
or left hyperphoria, according to whether the visual axis 
of the left eye or right eye tends to deviate upward. 

Hyperexophoria and hyperesophoria represent a com- 
bination of hyperphoria with exophoria or esophoria. 

Diagnosis of Heterophoria. Fixation Ted, If a finger 
be approached within a few inches of the eyes and the 
patient directed to fix constantly the tip of the finger 
with both eyes, a rough test of the balance of the external 
ocular muscles may be obtained. If one of the eyes 
deviates outward before the finger is approached to a 
point within three and one-half inches distant there will 
be exophoria. 

Covei" Ted. The patient is directed to fix constantly 
with both eyes an object six metres distant. Each eye 
is now alternately covered with a card, and it is noted 
whether either eye changes its position at the moment 
of uncovering. If under the cover one eye deviates 
inward or outward, and as soon as it is uncovered again 
fixes the object, there is present esophoria or exophoria. 
The same test may be made for an object held 25 cm. 
from the eye. 

Diplopia Ted, A more accurate method for measuring 
the amount of deviation is the diplopia testy which may 
be made in several ways : 

The patient is directed to fix constantly a flame of light 
from a small gas-jet or candle, at a distance of 6 
metres, and on a level with his eyes. A prism sufficiently 
strong to produce diplopia (7° or 8°) is placed with its 
base down in front of the right eye. This prism may 
be held by the patient, but a more convenient method is 
to place it in the trial frame. Vertical diplopia is now 
present, the upper image belonging to the right eye. If 
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the two images are in a vertical line, one directly over 
the other, there is no tendency to divergence or conver- 
gence. If the images are, however, not in a vertical line, 
Qie upper being somewhat to the right, there is a ten- 
dency to convergence, or esophoria. If the upper image 
stands to the left there is a tendency to divergence, or 
exophoria. The amount of esophoria or exophoria present 
is measured by placing a prism, with its base out or in, 
in front of the left eye, which is sufficiently strong to 
bring the two images on a vertical line. A red glass may 
be used in front of one eye to enable the patient to dis- 
tinguish more readily the relative positions of the images. 

To employ the same test for the measurement of 
hyperphoria, lateral diplopia must be obtained by placing 
a prism sufficiently strong (8° or 10°) with the base 
toward the nose in front of the right eye. If the images 
are on the same level horizontally there is no upward 
tendency, and, therefore, no hyperphoria. If the right 
image is higher than the left the visual axis of the right 
eye has a tendency downward, and there is a left hyper- 
phoria, which may be corrected by placing a prism in 
front of the left eye with its base down sufficiently strong 
to place the images on a horizontal level. It should be 
borne in mind that the hyperphoric eye is the one which 
observes the lower image. 

The same test may be made during dccommodative 
effort, A card having upon it a large dot through which 
a fine line is drawn, is a test which was employed by 
von Graefe. The patient is directed to observe this dot 
and line held vertically at a distance of 33 cm. from the 
eyes, when diplopia is produced by placing a 10° or 15° 
prism, base up or down, in front of the right eye. If 
one continuous line with two dots upon it is observed by 
the patient there is no tendency to a lateral deviation. 
If, however, the patient observes two separate lines with 
a dot upon each, a prism base in or out in front of the 
left eye, which will cause the two lines to join vertically, 
will measure the amount of lateral deviation. 
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Rod Test. InaBmuch as it is sometimes ditficiilt fo| 
patients to make correct observations as to whether t 
two images are on a vertical or horizontal level, the i 
of the Maddox rod is a most convenient test. The-* 
Maddox rod (Fig. 182) is a short piece of glass rod 
placed behind a stenopseio slit and mounted in a. celt 
similar to the test lenses. Sometimes a number of rods 
arc placed side by side so that a longer line of light may 
be produced. The rod may be made of white glass c 
colored glass. If the rod is placed horizontally in froat:! 
of the right eye and the patient directed to look at | 




flame of light six metres distant, he will observe not only 
the flame of light, but a perpendicular streak of light. 
If this streak of light passes directly through the flame 
(A) there is no tendency to a lateral deviation of the tn 
eyes. If it passes to the right of the flame (C) there 
a tendency of the visual axes to deviate inward, < 
esophoria ; if it passes to the left of the tiame (B) there 
is a tendency of the visual axes to deviate diitward, or 
exophoria ; and the amount of deviation may be measured 
by placing that prism, base out or in, in front of the lafl 
eye which will cause the streak of light to pass vertic 
through the flame. 

If the Maddox rod is now rotated so that it api 
vertically in front of the right eye the jMitient will ob- 
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serve the flame and a horizontal streak of light. If the 
streak of light passes through the flame (A) there is no 
tendency to a vertical deviation. If, however, the streak 
of light passes above (B) or below (C) the flame there is 
a left or right hyperphoria (the hyperphoric eye being 
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Fig. 183.— Rod in front of right eye. A, position of streak of light in lateral 
orthophoria ; B, in exophoria : C, in esophoria. 

Fig. 184.— Rod in front of right eye. A, position ot streak of light in vertical 
orthophoria ; B, in left hyperphoria ; G, in right hyperphoria. 

the one with the lower image), and the degree of hyper- 
phoria may be measured by placing that prism in front 
of the left eye, with its base down or up, which is suffi- 
ciently strong to cause the streak of light to pass directly 
through the flame. 

A very strong convex cylinder may be employed for 
the same purpose in testing for heterophoria. 

Prism Strength of the Muscles. It is also important to 
know the prism strength of the various muscles. The 
adduding or prism-converging power is ascertained by 
finding the strongest prism which can be placed in front 
of one eye with its base outward, the patient maintaining 
binocular single vision. 

The abductijig or prism-diverging powefr may be ascer- 
tained by finding the strongest prism placed in front of 

24 
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one eye with its base in with which the patient can main- 
tain binocular single vision. 

The suraumductiihg power is ascertained by finding the 
strongest prism which can be placed with its base dovMy 
the patient maintaining binocular single vision. The 
prism strength of the various muscles must necessarily 
differ according to circumstances. Approximately the 
adducting power is 15° to 35°, but can be rapidly in- 
creased ; the abducting power is from 5° to 8°, the ratio 
between the two being about 3 or 4 to 1. The sursum- 
ducting power is ordinarily not more than 2° to 4°, 
though in certain instances it may be higher. 

The Reimold optometer, an instrument combining the 
Stevens phorometer, Risley rotary prism, and Maddox 
rod, furnishes an excellent means for ascertaining the 
conditions of the external ocular muscles by the tests just 
described with the least expenditure of time. 

Treatment of Heterophoria. In most individuals there 
is a slight tendency to heterophoria, and this condition 
should not be taken into consideration unless it is pro- 
ducing annoying symptoms. Inasmuch as many of the 
cases of heterophoria are due to uncorrected refractive 
errors, the correction of the latter should be the begin- 
ning of any course of treatment. After the correction of 
any existing refractive error and the constant wearing of 
the glasses heterophoric symptoms frequently disappear. 
In hyperopia with esophoria the full correction of the 
refractive error should be worn ; in hyperopia with 
exophoria it is sometimes advisable to prescribe only 
a partial correction in order that accommodation and 
convergence may be employed. In myopia with exo- 
phoria a full correction of the refractive error is neces- 
sary. 

In all cases of insufficiency of the ocular muscles any 
existing diathesis must be removed, and tonics which 
will give tone to the muscles must be employed. For 
the latter purpose tincture of nux vomica in ascending 
doses, or strychnine, is of benefit ; and, as de Schweinitz 
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has pointed out, lai^e doses of tincture of hyoscyamine 
are of use in cases of spasmodic insufficiency. 

Prism exercises may be employed and are of much 
service in exophoria, but of little service in the other 
varieties of heterophoria. The following is one of the 
many methods which have been suggested by different 
surgeons : A prism is placed in front of one eye with its 
base out sufficiently strong to make the patient see double 
when looking at a small flame six metres distant. A 
caudle flame held a few inches from the eye will now 
enable the patient to see singly, and this flame is carried 
across the room to a point six metres distant, the patient 
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constantly fixing his vision upon it. The strength of the 
prism is gradually increased as the patient overcomes the 
diplopia, and in this way the prism-converging power 
may be rapidly increased in amount, and the symptoms 
produced by weak adduction relieved. 

If the condition is such that it cannot be relieved by 
exercise, prisms are sometimes prescribed to be worn with 
the correcting glasses. In lateral insufficiencies it is 
usual to prescribe aliout half the amount of the actual 
deviation if this prism is not too heavy to be worn by 
the patient, and the amount of the correction is divided 
between the two eyes. In exophoria the bases of the 
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prisms must be worn toward the nose, and in esophoria 
toward the temples, and in hyperphoria up or down. In 
hyperphoria the amount of deviation is usually small, and 
the full correction of the defect can be worn, sometimes 
with great comfort to the patient. The constant wearing 
of prisms, however, is very much like the use of a crutch ; 
they may be employed for temporary use, but their use 
for a long period of time is apt to increase the defect. 
An effect similar to the wearing of a prism may be 
obtained by decentring the lenses worn for the correction 
of any existing refractive error. 

If the various measures which have just been described 
fail to relieve the symptoms of heterophoria, operative 
measures may have to be adopted. An operation, how- 
ever, should only be performed as a last resort after all 
other methods have been exhausted. The operations 
are partial or complde tenotomy, according to the amount 
of the defect, partial advancement, or shortening a muscle. 
The various operations to be performed depend upon 
whether the heterophoria is produced by one muscle 
being too strong, or its opponent too weak ; in the former 
instance a tenotomy, in the latter instance an advance- 
ment, or a shortening operation, being performed. 

A partial tenotomy is performed by making a small 
opening into the conjunctiva over the insertion of the 
tendon, and dividing the central portion of the tendon. 
This incision may be extended from both borders of the 
muscle in order to increase the defect, if desired. After 
each portion of the operation the heterophoria should be 
measured and the result noted. 

NystBigmus is that condition of the eyes in which 
there are rapid movements in certain directions. Lateral 
nystagmtis is a term which is used to describe the lateral 
movements of the eyeball ; vertical nystagmus is the term 
employed to describe vertical movements of the eyeball ; 
and rotary nystagmus is that condition in which the eye- 
ball rotates to a certain extent at the same time that the 
lateral or vertical movements are being made. As a 
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rule, both eyes are affected, and the condition may be 
exaggerated by use of the eyes. It is sometimes congeni- 
tal, is frequently associated with poor visual acuity, but 
is also found at times in connection with central nervous 
disease. Miners^ nystagmus is that variety which is found 
in miners who are obliged to work in poor light. This 
variety seems to cause an apparent movement of the 
objects observed, accompanied by vertigo. 

Treatment. The treatment consists in the proper cor- 
rection of any existing refractive error and a change of 
occupation, if this has anything to do with the condition. 
In most cases, however, very little improvement can be 
made. 



CHAPTER XIX. 

GENERAL PREPARATION FOR OPERATIONS UPON 
THE EYE. OCULAR THERAPEUTICS. 

It is necessary to employ the general principles of 
aseptic and antiseptic surgery in operations upon the eye 
and the surrounding parts, as well as in operations upon 
other portions of the body, with the exception of the 
strong antiseptic solutions employed elsewhere, which are 
here, as a rule, prohibited. It has been generally shown 
that it is impossible to remove all of the micro-organisms 
from the conjunctival cul-de-sacs and from the lid margins 
except by the employment of germicidal solutions suffi- 
ciently strong to produce injury to the parts ; the object 
to be attained, therefore, is the mechanical removal of as 
many bacteria as possible, and the diminution of the 
vitality of those remaining. 

Preparation of the Patient. Before attempting any 
operative procedure upon the eye, especially such as 
involves the eyeball, it is important that the patient^s 
general health be placed in the best possible condition. 
In emergency cases which demand immediate operation 
this cannot be done, but in cases which can be postponed 
the surgeon will be rewarded by attending to any details 
that will improve the patient's physical or mental condi- 
tion. Such conditions as diabetes and albuminuria may 
be improved by means of proper diet and a course of 
medicinal treatment. If any acute pulmonary disease is 
present the operation should be postponed until after it 
has subsided. If there is any chronic pulmonary disease 
it is especially necessary to allay the cough during and 
immediately following any operation involving the open- 
ing of the eyeball. For this purpose heroine in the 
strength of y^ to -^^ grain frequently repeated is of much 
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value. A hypodermic injection of morphine immediately 
after an operation will temporarily relieve the cough and 
secure rest until the lips of the wound have had an 
opportunity to unite. 

It is absolutely important that there be no suppurative 
disease of the conjunctiva or lacrymal sac in those cases 
requiring the opening of the eyeball. Such conditions 
must be treated as long as it is necessary to rid the 
patient of them, both by topical applications and intra- 
nasal medication, and for a persistent dacryocystitis 
resisting prolonged treatment it is sometimes advisable 
to close the lacrymal punctum by means of the actual 
cautery. 

On the day preceding the operation the patient should 
be given a warm bath, which should include a shampoo 
of the head and beard. A mild laxative should be 
administered at bedtime to be followed next morning by 
an enema, which will place the patient's bowels in the 
best condition for rest and quiet after the operation. 

Preparation of the Region of Operation. A few 
hours preceding the operation the skin of the eyelids 
and surrounding parts is thoroughly washed with soap 
and water, followed by a rubbing with alcohol and then 
by a solution of bichloride of mercury of the strength of 
1 : 5000. The brows and ciliary margins must be given 
particular attention, and at the same time the conjunctiva 
must not be irritated by permitting the various substances 
to come in contact with it. The conjunctival cul-de-sac 
is next freely irrigated with a solution of boric acid or 
with a solution of bichloride of mercury 1 : 5000. The 
eye and surrounding parts are then covered with a sterile 
dressing until the surgeon is ready to proceed with the 
operation. A most useful procedure, as advocated by 
Lippincott, is to spray the nares three or four times a 
day for a couple of days preceding any operation upon 
the eyeball with a solution of permanganate of potassium 
1 : 2000. 

Just before the surgeon is ready to proceed with the 
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operation the dressing is removed and the conjuQCtiva 
again flushed with the boric acid or bichloride of mercury 
solution, and the lid everted and its conjunctival surface 
gently wiped with a pledget of absorbent cotton moist- 
ened in the same solution. It is also advisable to wipe 
that portion of the surface of the cornea in which the 
puncture is to be made in all operations in which the eye- 
ball is to be entered. In office operations when the sur- 
geon is ready to proceed at once after the preparation of 
the patient the temporary dressing is dispensed with. 
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Preparation of the Stu-geon and Assistants. The 
hands of the sut^on and all assisting him in the operation 
must be thoroughly cleansed with soap and warm water, 
particular attention being given to the nails. They are 
next immersed in alcohol for a moment, and then dipped 
in a solution of bichloride of mercury 1 : 1000, after 
which nothinff should be touched thai has not been prechudy 
rendered uterile. It is well to acquaint the assistant with 
the details of the proposed operation and the order in 
which the instruments will probably be required. The 
assistant should also be instructed as to the method of 
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removing pressure from the eyeball by elevating the 
speculum and the probable procedures in case of compli- 
cations. The nurse must be prepared to render any 
assistance required, and no one concerned in an operation 
in which the eyeball is to be opened should have handled 
any septic cases for some hours before the performance 
of the operation. 




Antbor'e port&ble : 



Preparation of Instruments, Sponges, Sutures, 
Ligatures, and Dressings. Instruments. The various 
instruments to be employed in an operation upon the 
eyeball, with the exception of cutting instruments with 
very fine points, should be thoroughly scrubbed with soap 
and warm water. It is always best to do this immediately 
after as well as immediately before each operation. They 
are then placed iu a steam sterilizer for ten minutes, or 
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else boiled in a 1 per cent, solution of carbonate of soda 
for three to five minutes. They are transferred from the 
sterilizer to a dish containing absolute alcohol , where 
they remain until the surgeon is ready to proceed with 
the operation, when they are placed in sterile water in 
order to remove the alcohol, which is irritating to the eye. 

The delicate cutting instruments required in eye opera- 
tions cannot be treated in the same manner as the coarser 
instruments without destroying to a considerable extent 
their cutting qualities. They should be first wiped with 
sterile cotton moistened in absolute alcohol, and then 
wrapped with sterile cotton and dipped for a moment in 
boiling water, after which they may be placed in absolute 
alcohol or wrapped in sterile cotton until required. Just 
before using they should be again dipped for an instant 
in boiling water. 

Many other methods are employed to obtain the same 
results by different surgeons. Some do not use absolute 
alcohol, but place the instruments after boiling in a 3 
per cent, solution of carbolic acid or a 1 : 1000 formalin 
solution. Others transfer them at once to sterile water, 
while others produce sterilization by means of formalde- 
hyde gas liberated in a specially devised sterilizer. 

Before beginning any operation the instruments should 
be arranged in the order in which they will probably be 
required, so that they may be obtained quickly in case of 
complication. 

Sponges. Ordinary sponges prepared by the methods 
in common use in general surgery may be employed, but 
small pieces of sterile gauze or sterile absorbent cotton 
are preferable. In deep-seated operations in the orbit it 
is well to wrap pieces of gauze or cotton on the ends of 
sterile sticks or probes so that sponging may be performed 
without obscuring the field of operation. 

Sutures and Ligatures. These may be of catgut or fine 
silk, and are prepared in the same manner as for use in 
general surgery. Either white or black silk may be 
employed, but the latter is preferable If it is to remain in 
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position for some time, as it is more readily located for 
removal. 

Dressings. The dressings to be placed upon the eye 
after an operation differ somewhat according to the 
nature of the operation. In extensive plastic operations 
about the lids the same dressings are employed as in 
general surgery, viz., a protective, pads of sterile gauze, 
absorbent cotton, and a roller bandage. In most 
ophthalmic operations, however, the dressing consists of 
a few layers of sterile gauze 2J inches in diameter, which 




Blag'i ere mask. 



may be placed over the eye in a dry state, or moistened 
with a weak solution of bichloride of mercury, or a soln- 
tiou of boric acid. This is covered with a small amount 
of absorbent cotton to fill in the depression made by the 
orbital ridge and the nose, and both are fastened in posi- 
tion by means of a few strips of isinglass or zinc plaster, 
or the figure-eight bandage may be applied. 

After iridectomies or cataract extractions both eyes 
should be dressed, and a protective maslt employed, the 
latter being of use not only in protection of the eye from 
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accidental injury, but in excluding the light. In plaoe^ 
of the extensive figure-eight bandage, in some cases a 
modified Liebreich bandage, which ia knit of black zephyr 
and fastened \a position by a tape at each end, may be 
employed. 




A ring dressing which ia sometimes employed after 
skin grafting consists in surrounding the field of opera- 
tion with a ring of sterile gauze which is of sufficient 
thickness to prevent the dressings from coming in contact 
with the parts. 

Eye-shades are also sometimes employed after 
dressings have been discarded. BuUer's shield (Fig. i 
is employed in certain cases as a protection dressing. 




General Ansestheaia. In most of the operations | 
formed upon the eye local auasthesia ia sufficient, but ii 
a few general autesthesia is required. Ether ia prpferable 
to chloroform for this purpose, except in patients affected 
with chronic bronchial affections. Bromide of ethyl is 
sometimes employed, but does not possess any advantage— 
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over ether or chloroform. Nitrous oxide gas may be 
used in very short operations. 

Local Anaesthesia. Local anaesthesia in operations 
upon the eye is most frequently produced by means of 
hydrochlorate of cocaine, which is ordinarily employed 
in solutions of 2 to 4 per cent. Inasmuch as it produces 
some softening of the corneal epithelium the eyelid should 
remain closed after its instillation. For superficial opera- 
tions one instillation is usually all that is required, but 
in deeper operations, as iridectomy and extraction of 
cataract, three instillations should be employed at five- 
minute intervals, and the operation begun fifteen minutes 
after the first instillation. 

Hydroddorate • of eucaine "^ " and hydrochlorate of 
eucaine "5" are sometimes used as local anaesthetics, 
though the first is not so frequently employed as formerly, 
as the latter is less irritating and less toxic. 

Tropacocadne in 3 per cent, solutions is also employed 
by some surgeons, who claim more rapid anaesthesia than 
with other drugs of this class. 

Solocaine, one of the more recent local anaesthetics, is 
used in solutions of 1 to 2 per cent, strength. It is not 
supposed to affect the corneal epithelium, produce 
mydriasis, or impair the accommodation. It is also stated 
that it produces anaesthesia more quickly than cocaine. 
Some surgeons prefer it in all operations in which local 
anaesthesia is employed. Inasmuch as it possesses some 
bactericidal action and does not affect the corneal epithe- 
lium it is to be given the preference in corneal affections 
in which a local anaesthetic is required. 

As most of the anaesthetic solutions, as well as other 
alkaloidal solutions employed in the eye, present excellent 
media for the growth of various fungi they should be 
thoroughly sterilized before use. This may be accom- 
plished by boiling or by preparing the solution in some 
antiseptic medium, as bichloride of mercury 1 : 5000, or 
trikresol 1 : 1000 (E. A. de Schweinitz). A solution of 
boric acid, 10 grains to the ounce, will not prevent the 
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growth of fuDgi, but will prolong somewhat the period 
prior to their appearaoce. A Strosohein flask is very 
convenient for the sterilization of these solutions. 




Inflltration Anssthesia. This method of inducing 
local ansesthesia consists of the intracutaneous injection 
of the following solution : 

U.— Hjdrochlomle of cocaine . ■ gi- j- 

Chloride of sodium . . - gr- j- 

DiBtilled water 3j —M. 

Sterilize. 
This method was suggested by Schleich, and with a 
hypodermic syringe a drop or two of the solution is in- 
jected into the skin, producing a small wheal. Another 
injection is made at the edge of the first wheal, and the 
procedure is repeated until anaesthesia has been produced 
in the desired area. There is so much looseness of the 
tissues and vascularity of the lids, however, that the 
method is very little used in ophthalmic practice. 

Positaon of Patient and Operator. Position of Patient. 
This is, perhaps, more a matter of convenience to the 
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fSTirgeon than of importauce to the patient, except in rare 
instances. As a rule, moat operators prefer to have the 
patient in a reclining poature, and in all operations for 
cataract to have him iu the same bed In which he is to 
remain during convalescence. Other surgeons employ 
an operating chair, the patient remaining in a balf-sitting, 
half-reclining posture during the operation. 

Ordinarily the patient should be reclining upon his 
I back, his head resting upon one or two hard pillowa, and 
[ the face directed upward. The eyes should be slightly 




I'lower than the level of the forearm of the surgeon when 
►it is extended a little below the horizontal, aa this ]X)si- 
tion is least tiresome to the operator. 

The Poaition of the Operator may be either behind or 
beside and somewhat in front of the patient. If he is 
ambidextrous he may stand behind in all operations; If 
not, it will be necessary for him f o stand behind the patient 
in certain operations upon the right eye, and by the side 
of the patient in the same operations upon the left eye. 
"^o attain experience in operating with each hand the 



^^H^o attain e 



J 
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various operative procedures should be practised upon 
the eyes of animals^ P^S^ ^7^ being the best, as they can 
always be obtained in sufficient quantities. 

niumination. In most operations upon the eye it is 
absolutely necessary that the illumination be of the best. 
It may be either daylight or artificial light from an 
Argand burner or electric bulb. It should come from 
the side of the patient to be operated upon, and be as 
bright as possible barring sunlight. That obtained from 
a small space is the most satisfactory because annoying 
reflections are thereby avoided. The illuminating power 



Fig. 198. 







Hand lamp and reflector for electric current. 

of artificial light may be increased by having it focused 
upon the eye by means of a condensing lens. 

It is also of the greatest importance that the operator 
has good sight, so that if he has any refractive error it is 
necessary that it be corrected to give him distinct near 
vision. Various magnifying glasses have been suggested 
from time to time by different surgeons to improve the 
vision in operative work even in those who have no 
refractive error, but these do not seem to possess any 
advantage over the ordinary correcting lenses. 

Time of Performance. Operations upon the eye may 
be performed at any hour of the day or night, and at 
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any season of the year. The latter influences result in 
those operations necessitating more or less confinement 
only in so far as it may increase the debilitated condition 
of the patient. Exceedingly stout persons should, there- 
fore, not be operated upon in extremely hot weather, and 
persons affected with nephritic or pulmonary disease 
should not be operated upon in extremely cold weather. 
In most cases it is probably better to operate, if possible, 
early in the morning while fresh, and before other cases 
have been handled. In operations for cataract, however, 
some surgeons recommend the operation to be performed 
in the afternoon, so that the few hours of smarting which 
usually follow will be succeeded by sleep and rest during 
the night, which are so necessary for the early union of 
the corneal wound. 

After-treatment. There are no hard-and-fast rules 
which can be given concerning the after-treatment of 
operative cases which will be applicable to all alike. 
Each case will require some special treatment, according 
to the operation performed. In general, however, the 
patient should be permitted to lie in one position no 
longer than is absolutely necessary, for fear of hypostatic 
congestion of the lungs. If severe hemorrhage has fol- 
lowed any form of operation the head of the patient 
should be kept high by means of several pillows, and the 
head of the bed also elevated. If there is much pain fol- 
lowing any operative procedure, or the patient is restless, 
an anodyne should be administered. Sleep and rest can 
almost always be obtained, if pain is not present, by 
a dose of 15 grains of trional. If there is much pain, 
however, a hypodermic injection of morphine should be 
administered. Patients accustomed to the regular use of 
spirituous liquors should not have these entirely with- 
drawn, but they should be permitted in moderation. In 
operations which require the opening of the eyeball it 
is better to keep the patient on soft diet for forty-eight 
hours in order that the corneal wound may not be forced 
open by chewing movements. As a rule, the dressings 

25 



386 



DISEASES OF THE EYE. 



should be changed once a daj and the eye carefully 
inspected and cleansed with warm boric acid solution or 
with warm physiological salt solution until they are no 
longer required. When the bandage is removed the eyes 
must be accustomed gradually to light, a pair of smoked 
glasses and an eye-shade being worn for a while. If 
the bowels do not move spontaneously in three or four 
days after an operation has been performed a laxative 
should be administered, and in those operations in which 
the eyeball has been opened the patient must be guarded 
against straining at stool. 
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Antiseptic and Cleansing Solutions. Solutions of 
many substances are employed for irrigating the eyes ; 
those in most frequent use are the following : 



B. —Bichloride of mercaiy 
Chloride of sodiam 
Distilled water .... 


. gr. V. 
. Oj.— M. 


H. — Iodide of mercarj 

Absolute alcohol 

Distilled water .... 
Sig. — Panas' solation. 


. gr. Vt. 
. fSTJ.-M. 


H. — Cyanide of mercury . 

Distilled water .... 


■ gr.j. 

. fgx.— M. 


H. — Boric acid 

Dbtilled water 


. gr. X. 

f5j— M. 


H. — Formaldehyde .... 
Distilled water .... 


gtt.ij 
. Oj.— M. 


R. — Chloride of sodium 

Distilled water .... 


gr.j. 
. fSij-M. 


B. — Permanganate of potassium 

Distilled water 


gr. iv. 
Oj. M. 


K. — Carbonate of sodium . . . . 
Distilled water 


gr. vuj.-xij 
f5J.-M. 
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U. — Biborate of sodium .... gr. x-xx. 

Distilled water f 5j- — M. 

B. — Chlorate of potassium . • gr. x-xv. 

Distilled water f5j. — M. 

Useful in croupous conjunctivitis. 



R.— Trikresol 

Distilled water 



gtt. j. 
fSij.-M. 



In addition, ^peroxide of hydrogen in a 2-volunie solu- 
tion, creolin in a 1 per cent, solution, and chlorine iccvter 
are also sometimes employed. 

Astringent and Stimulating Remedies. 



R. — Sulphate of zinc .... 


. gr. 88-ij. 


Distilled water .... 


. fSJ— M. 


R. — Chloride of zinc .... 


. gr. 8S-ij. 


Distilled water .... 


. fSj.-M. 


R. — Sulphocarbolate of zinc 


. gr. ss-ij. 


Distilled water .... 


. f.?j.-M. 


R. — Alum 


. gr. 88-ij. 


Distilled water .... 


. fgj.-M. 


R. — Sulphate of copper 


. gr. 8s-ij. 


Distilled water .... 


. fgj.-M. 


R. — Boric acid 


. gr. xl. 


Chloride of sodium 


. gr. viij. 


Camphor water, 




Distilled water .... 


ail fgij. — M. 



The formulae just given are employed for irrigations 
of the eye where astringent and stimulating solutions are 
required, the indications for their use having been given 
in the text. If they are to be employed by the patient 
it is sometimes more conveniently done by means of an 
eye-cup rather than by a dropper. 

The following remedies are employed for making appli- 
cations to the everted conjunctiva where greater stimulation 
is desired : 



R. — Nitrate of silver . 
Distilled water 



gr. X. 



388 DISEASES OF THE EYE. 

One or two drops to be dropped into the conjunctiva 
immediately after the birth of the child as a preventive 
of ophthalmia neonatorum (Cr^d^'s method). Solutions 

Fig. 194. 




Eye cup. 

of silver nitrate should never be dropped into the eye 
for any continuous period. Also employed for topical 
applications : 

R.— Nitrate of silver gr. ij.-xx. 

Distilled water fjj.— M. 

This is especially useful in purulent ophthalmia ; the 
excess must always be washed off or neutralized with 
salt solution. 

R.— Solution of protargol .... 20-60 per cent 
I^.— Solution of argyrol .... 20-60 per cent 

Ij^. —Salicylate of sodium . . gr. xL 

Salicylic acid gr. j. 

Distilled water f^viij.— M. 

Useful in spring catarrh as well as in chronic conjunc- 
tivitis. 

y'.—Sulphate of quinine .... gr. ij. 

Distilled water f 5J-— M* 

Useful in chronic conjunctivitis. 
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K. — ^Tincture of opiom .... f^j. 

Distilled water f §j. — M. 

A stimalating solution for sluggish inflammatioDs of 
the conjunctiva. 

B* — Taooin gr. xx-lx. 

Gljoerine f^j* — M. 

Useful as a topical application to the conjunctiva in 
follicular and granular conjunctivitis. 

1|. — Solation of boroglyceride 25-50 per cent. 

Useful as a topical application in granular conjunc- 
tivitis. 

H . — Crystals of iodine • gr. j-ij. 

Parified petrolatum .... ^ij. — M. 

Useful as an application to the conjunctiva in granular 
lids with marked pannus. 

Sulphdte of copper and alum are sometimes employed 
in the form of a crystal made in the shape of a crayon 
for topical applications to the everted conjunctiva, the 
former being especially valuable in the cicatricial stage 
of granular lids, and the latter being of value in conjunc- 
tivitis with secretion and swelling of the follicles. The 
excess from the sulphate of copper application must be 
washed off. 

Ointments. 

R. — ^Yellow oxide of mercury . • gr. ss-j. 

Parified petrolatum .... ^j. — M. 

H. — Yellow oxide of mercury . . gr. ss-j. 

Atropine gr. i-\. 

Purified petrolatum .... ^j. — M. 

To be employed in those cases in which a stimulating 
ointment is required and in which it is necessary to main- 
tain mydriasis. 
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R. — Ammoniated mercury . . • g'^* j* 

Purified petrolatum . . . . 3j. — M. 

K. — Boric acid gr. v-viij. 

Purified petrolatum .... 3j. — M. 

H. — Zinc oxide ointment (U. S. P.). 

To be used in excoriations of the eyelids. 

K. — Resorcin • fifr* ss-j. 

Purified petrolatum . 3j. — M. 

Useful in marginal blepharitis where strong stimulation 
is required. 

B.— Sulphur gr. ss-j. 

Purified petrolatum .... gj. — M. 

Also useful as a stimulating ointment in lid affections. 

H. — Iodoform gr. v-x. 

Purified petrolatum .... 3j. — ^M. 

Powders. Calomel is sometimes dusted on the cornea 
in cases of sluggish ulceration where active stimulation 
is required. It should not be employed in those patients 
who are taking the iodides, as the iodide of mercury will 
be formed and produce considerable irritation. Iodoform 
is also dusted upon the cornea in cases of marked sup- 
puration, and should always be sterilized previous to its 
use. 

Cycloplegics. 

K. — Sulphate of atropine . . gr. iv. 
Distilled water f Jj. — M. 

It is customary to instil one drop of this solution three 
times a day ; the effect upon the ciliary muscle does not 
completely wear off for about ten days. 

K.— Sulphate of duboisine . gr. ij. 

Distilled water fgj. — M. 

H. — Hydrobromate of hyoscyamine . . gr. ij. 

Distilled water f ,^j. — M. 

These solutions are also employed by instilling one 
drop three times a day. The effect upon the accommo- 
dation completely wears off in about five or six days. 
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B. — Hydrobromate of scopolamine . . gr. j. 

Distilled water f gj. — M. 

The effect of this drug upon the accommodation wears 
off in about four days. As a rule, two or three instilla- 
tions at ten-minute intervals are sufficient to produce the 
cycloplegic effect. 

B. — Hydrobromate of homatropine . . gr. j. 

Distilled water ..... f 3J. — M. 

This is the weakest of the cycloplegics, and complete 
paralysis of the accommodation cannot be obtained except 
by cumulative instillations. One drop should be instilled 
into each eye every ten minutes for an hour, and the 
eyes tested within the next hour, as its effect begins to 
wear off at the expiration of this period. 

SolvMons of atropine and of hyoscyamine twice as strong 
as those given are sometimes employed to break down 
the synechise in iritis. Whenever any of the cycloplegics 
are instilled the lacrymal punctum should be slightly 
everted and pressure made upon the tear duct to avoid 
absorption by the mucous membrane of the lacrymal duct 
and nose. 

Some surgeons prefer to employ gelatine disks which 
contain these various drugs. 

Myotics. 

K. — Sulphate of eserine .... gr. Vi6~Vi2' 
Distilled water f ^j. — M. 

Employed in cases of chronic simple glaucoma. 

R. — Sulphate of eserine .... gr. }-ij. 
Distilled water f ^j. — M. 

Employed in cases of acute inflammatory glaucoma. 

R. — Hydrochlorate of pilocarpine . . gr. J-J. 
Distilled water f 3j. — M. 

Employed in cases of chronic simple glaucoma. 

R. — Hydrochlorate of pilocarpine . . gr. j-iv. 
Distilled water f ^j. — M. 

Employed in acute inflammatory glaucoma. 
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The action both of myotics and mydriatics may be in- 
creased by the instillation of one or two drops of a solu- 
tion of cocaine. 

Local Anaesthetics. The use of these drugs has been 
described in the first part of this chapter. 

Chemical Cauterants. These are used for cauterizing 
and stimulating a sluggish or progressive corneal ulcer. 
A direct application of one of the following substances 
is made by means of a pledget of absorbent cotton 
wrapped on the end of a sharpened stick or probe : Pure 
carbolic acid, solution of formaldehyde (1 : 50), jmre tincture 
of iodine, nitrate of silver (gr. xxx-f.5j). 

In those cases in which the chemical applications fail 
to check the progress of the disease it is sometimes neces- 
sary to use the actual cautery. 

Miscellaneous Solutions. For the detection of corneal 
abrasions and the diagnosis of corneal ulceration a solu- 
tion of fluorescine is employed. 

H. — Fluorescine gr. iv. 

Bicarbonate of sodium . . • gr. v. 
Distilled water f^^- — ^• 

A drop of this solution is instilled into the conjunctival 
cul-de-sac and immediately washed out with a solution 
of boric acid. If the corneal epithelium is broken in 
any part that part will stain a bright green. 

The extract of the suprarenal capsule is a powerful 
astringent and is sometimes employed to prevent or to 
check hemorrhage. 

R . — Suprarenal extract . • gr* ^x* 

Distilled water (cold) . f^j. — M. 

This should be allowed to stand for some minutes, and 
then filtered. The solution should be prepared fresh 
whenever required. Adrenalin chloride represents the 
active principle of the gland and keeps very well. The 
marked astringent effect may be obtained with a solution 
of 1 : 10,000. 
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R.— Hydrochlorate of euphthalmine . . gr. iij. 
Distilled water f 3J. — M. 

Used for diluting the pupil for ophthalmoscopic ex- 
amination. One instillation usually produces mydndsis 
in a half hour, the effect disappearing in two or three 
hours. 

H. — ^Tinctare of opium. 

Solution of subacetate of lead . aa f ^j. — M. 
Add to a pint of water. 

Cloths or absorbent cotton moistened with this solution 
are very useful in reducing excessive inflammatory oedema 
of the eyelids. 

Application of Heat. Either moist or dry heat may 
be employed in ocular affections when required. Moist 
heat is usually obtained by means of hot fomentations. 
Small pieces of lint or flannel about 2 J inches in diameter 
are dipped into a basin of hot water about 120° F., and 
transferred to the closed lids. These should be changed 
every half minute or minute, and more hot water should 
be added from time to time to keep up the temperature. 
A very convenient method of keeping the water at a 
uniform hot temperature is to place an alcohol lamp with 
a small flame beneath the dish containing the water. 

Dry heat may be employed by heating similar squares 
of lint or flannel and transferring them to the lids. It 
may also be employed by means of Leiter^s tubes, consist- 
ing of a coil of tubes which is placed over the closed 
lids and a rubber tube connected at each end. Hot 
water is made to pass through this coil and is received 
into a basin from the other end. In using Leiter's tubes 
it is well to place a piece of lint between the tubes and 
the skin. 

Application of Cold. A small ice bag filled with fine 
cracked ice may be laid directly over the eyelids, but 
more frequently cold is applied by means of cold com- 
presses. A few squares of lint or flannel 2| inches in 



394 DISEASES OF THE EYE. 

diameter are laid upon a block of ice and permitted to 
become thoroughly chilled ; they are then transferred 
from the ice to the closed lids and changed every half 
minute or minute. 

Cold may also be applied by means of Leiter's tubes, 
cold water being permitted to pass through the coil in- 
stead of hot water. 

Electricity. Electricity is sometimes employed in 
affections of the eye, and may be either the galvanic or 
the faradic current according to requirement. Sometimes 
the electrode is applied to the closed lids, and at other 
times it is applied directly to the eyeball, local anaesthesia 
being previously induced. 
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4 BBREVIATIONS, 12 
i\ Abducting power, 370 
Ablepharia, 72 
Abrasion of cornea, 21, 116 
Abscess of conjunctiva, 108 

of cornea, 115 

of lid, 53 
Absence of canaliculi, 83 

of lacrymal punctse, 83 
Absorption corneal ulcer, 113 
Accommodation, 303 

at different ages, 304 

in hysteria, paresis of, 211 
spasm of, 211 

mechanism of, 303 

paralysis of, 352 

range of, 304 

spasm of, 352 

testing, 30 
Acnte catarrhal conjunctivitis, 84, 
92 

contagious conjunctivitis, 85 

trachoma, 96 
Adams' operation for ectropion, 60 
Addison's disease, 143 
Adducting power, 370 
Adenoid growths, 123 
Adenoma of the caruncle, 109 

of lacrymal gland, 75 
Adherent leucoma of cornea, 118 
Adrenalin chloride, 123 

in epiphora, 82 
Advancement of an ocular muscle, 
363 

partial, 372 
After-cataract, discission of, 245 
After-treatment of operations, 385 
Albinism, 178 
Alexia, 219 



Amaurosis, 208 

hysterical, 212 

partial fugacious, 219 
Amblyopia, 208 

central, 201 

congenital, 208 

ex anopsia, 208, 356 

for colors, congenital, 209 

from drugs, 210 

from loss of blood, 210 

from non-use, 208 

hysterical, 211 

quinine, 210 

reflex, 209 

simulated, 212 

tobacco-alcohol, 202 

toxic, 202 

ursemic, 209 
Ametropia, 303 
Amotio retinae, 192 
Amyloid disease of the conjunc- 
tiva, 106 
Anaemia, 140 
Anaesthesia, general, 380 

infiltration, 382 

local, 381 

of cornea, 23 
Angioma of eyelids, 70 

of lacrymal gland, 75 
Angle alpha, 303 

gamma, 302 
Aniridia, 157, 291 
Anisometropia, 329 
Ankyloblepnaron, 63 

congenital, 72 
Anophthalmos, 282 
Anterior chamber, angle of, 260 
depth of, 221 
filtration angle of, 260 
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Anterior sclerotomy, 271 

synechia, 118 
Antiseptic solutions, 386 
Antrum, maxillary, empyema of, 

282 
Aphakia, 247, 314 

treatment of, 315 
Aqueous, diseases of, 221 

humor, 146 
changes in, 221 
Arcus senilis, 136 
Argyrosis, 109 
Arterio-sclerosis, 192 
Artery, cilio-retinal, 44 

persistent hyaloid, 222 
Artificial eyes, 167 
Aspirin, 154 
Asthenopia, 311 
Astigmatic charts, 324 
Astigmatism, 320 

against the rule, 322 

causes of, 322 

compound, 322 

corneal, 326 

irregular, 321 

mixed, 322 

regular, 321 

simple, 322 

symptoms of, 321 

tests for, 323 

treatment of, 327 

varieties of, 321 
regular, 322 

with the rule, 322 
Astringent remedies, 387 
Atheromatous arteries, 1 92 
Atresia of canaliculi, 76 

of lacrymal punctse, 76 
Atrophic cup of optic nerve, 44 
Atrophy of conjunctiva, 106 

of lacrymal gland, 74 

of optic nerve, 203 
Atropine sulphate, 330 
Axial myopia, 317 
Axis, optic, 302 

visual, 302 



BACILLUS, Klebs-Loeffler, 93 
Koch-Weeks, 86 
pseudodiphtheritic, 130 
xerosis, 107, 130 



Basedow's disease, 278 

Basham's mixture in dacryocystitis. 

Bifocal lenses, 332 
Binocular field of vbion, 36 

fixation, 337 

single vision, 337 
Blepharitis, 51 

cUiaris, 51 

marginalls, 51 

pediculosa, 51 

ulcerosa, 51 
Blepharoadenitis, 51 
Blepharophimosis, 63 
Blepharospasm, 64 
Bloodstaining of cornea, 137 
Bloodvessels of conjunctiva, 20 
Bowman's probes, 78 
Bright' s disease, 183, 192 
Buller's shield, 90, 91, 94, 130, 

380 
Bullous keratitis, 127 
Buphthalmos, 274 
Burrow's operation, 55 



CANAL of Schlemm, 262 
Canaliculi, absence of, 83 
atresia of, 76 
foreign bodies in, 76 
Canaliculus knife, 77 

method of slitting, 77 
Canthoplasty, 63 
Canthotomy, 64 

in diphtheritic conjunctivitis, 93 

in gonorrhoeal conjunctivitis, 92 
Canulse, lacrvmal, 82 
Capsule of Tenon, 335 
Carcinoma of conjunctiva, 109 

of eyelids, 70, 71 
Caruncle, adenoma of, 109 

diseases of, 109 

sarcoma of, 109 

tumors of, 109 
Case history, 17 
Cataract, 227 

after-, 228 

amber, 229 

black, 229 

capsular, 227 

capsulo-lenticular, 228 

causes of, 230 
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Cataract, condition of iris in, 235 

of refraction in, 235 
congenital, 228, 247 

complete, 247 

partial, 248 
diagnosis of, 230 
discission of, 248 

of after-, 245 
extraction of, accidents during, 
241 

after-treatment of, 243 

combined, 235 
modifications of, 241 

complications in healing after, 
244 

conjunctival flap in, 237 

dressings after, 240 

glaucoma after, 244 

intraocular hemorrhage after, 
244 

iritis after, 244 

simple linear, 249 

suppuration after, 244 
hard, 229 
immature, 232 

treatment of, 233 
incipient, 232 
luvenile, 228, 247 
lamellar, 228 
lenticular, 227 
Ught field in, 234 
Morgagnian, 229 
partial, 229 
polar, 228 

anterior, 228, 251 

posterior, 228, 251 
primary, 228 
progressive, 229 
projection in, 234 
pyramidal, 228, 248 
ripening operations for, 234 
secondary, 229 
senUe, 228, 231 

cortical, 228 

diagnosis of, 232 

mature, 232 

nuclear, 228 

prognosis of, 233 

symptoms of, 231 

treatment of, 233 
simple extraction of, 245 
soft, 229, 247 



Cataract, stationary, 229 

symptoms of, 229 

traumatic, 228, 250 

varieties of, 227 

white, 229 

zonular, 228 
Cataracts, complicated, 228, 250 

secondary, 228 
Cauterants, chemical, 392 
Cauterization of lid in trichiasis, 

56 
Cellulitis, orbital, 275 
Centrads, 294 
Central keratitis, 135 

vision, 28 
Centre of rotation, 302 
Cerebro-spinal meningitis, 149 
Chalazion, 68 
Chloroform, 380 
Choked disk, 196, 198 
Chorea, habit, 64 
Chorio-retinitis, 186 
Choroid, 150 
. atrophy of, 159 

carcinoma of, 176 

coloboma of, 176, 252 

congenital anomalies of, 176 

diseases of, 168 

ophthalmoscopic examination of, 
45 

sarcoma of, 174 
metastatic, 176 

tumors of, 174 
Choroidal ring, 44 
Choroiditis, 1 68 

causes of, 169 

central, 170 

diagnosis of, 171 

difiuse, 170 

disseminated, 169 

exudative, 168 

myopic, 171 

non-purulent, 168 

plastic, 168 

prognosis of, 171 

purulent, 168, 172, 173 

scotoma in, 168 

senile, 170 

serous, 169 

suppurative, 172 

symptoms of, 168 

treatment of, 172 
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Choroiditis, tubercular, 170 

varieties of, 169 
Choroido-retinitb, 160 
Chromidrosis, 51 
Ciliarj body, 150 
diseases of, 157 
injuries of, 291 
sarcoma of, 159 
tumors of, 159 

muscle, affections of, 352 
paralysis of, 352 
spasm of, 352 
Cilio-retinal artery, 44 
Circular ulcer cornea, 114 
Cleansinji^ solutions, 386 
Cocaine, 381 
Cold, application of, 393 
Color-blindness, 30 

tests for, 30 
Color sense, 28, 30 
Colored vision, 215 
Concomitant squint, 340 
Condensing lens, 23 
Congenital anomalies, conjunctiva, 
109 
cornea, 139 
lacrymal apparatus, 83 

defects of eyelids, 72 

fistula, lacrymal gland, 83 

hypertrophy, lacrymal gland, 83 

opacities of cornea, 139 

ptosis, 72 
Conical cornea, 137 
Conjunctiva, 117 

abscess of, 108 

amyloid disease of, 106 

argyria of, 109 

atrophy of, 106 

bums of, 284 

carcinoma of, 1 09 

congenital anomalies of, 109 

cysts of, 109 

dermoid cysts of, 109 

diseases of, 84 

epithelioma of, 109 

fibroma of, 109 

granulations of, 94 

hypersemia of, 84 

injuries of, 285 

leprosy of, 107 

lipoma of, 109 

lithiasis of, 103 



Conjunctiva, lupus of, 107 
lymphangiectasis of, 108 
ocular, examination of, 19 
osteoma of, 109 
papilloma of, 109 
pigment patches of, 109 

spots of, 109 
sarcoma of, 109 
syphilis of, 108 
telangiectatic patches of, 109 
translucent cysts of, 109 
tuberculosis of, 107 
tumors of, 109 
wounds of, 286 
xerosis of, 97, 106 
Conjunctivitis, acute catarrhal, 84, 
149 

contagious, 85 
croupous, 92 
diphtheritic, 92, 93 
diplobacillus, 102 
follicular, 99 
gonorrhoeal, 90 
granular, 94 

causes, 94 

complications and sequelae, 96 

course, 96 

symptoms, 94 

treatment, 97 

varieties, 95 
membranous, 93 
mucopurulent, 84 
neonatorum, 87 

Cr^^^s method of prophy- 
laxis in, 89 

curative treatment of, 89 

non-specific, 88 

prophylactic treatment of, 88 

specific, 88 
Parinaud's, 103 
phlyctenular, 99 
pseudomembranous, 92 
purulent, 87, 144 
simple, 84 
spring, 102 
subacute, 102 
toxic, 103 
vernal, 102 
Convergence, 304 
amplitude of, 305 
far-point of, 305 
meter angle of, 305 
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Convergence, near-point of, 305 
paralysis of, 348 
unit of, 305 
Cornea, 150 
abrasion of, 21, 116 
abscess of, 1 15 
bloodstaining of, 137 
burns of, 289 

congenital anomalies of, 139 
conical, 137 
dermoid of, 139 
diseases of, 110 
epithelioma of, 139 
examination of, 21 
fibroma of, 139 
fistula of, 118 
foreign bodies in, 287 
hernia of, 118 
herpes of, 135 
injuries of, 287 
leucoma of, 118 
. adherent, 118 
macula of, 118 
nebula of, 118 
nouHsuppurative diseases of, 

131 
opacity of, congenital, 157 
papilloma of, 139 
paracentesis of, 124 
penetrating wounds of, 288 
perforation of, 97, 114, 115 
sarcoma of, 139 
staphyloma of, 97, 118 

partial, 118 

total, 118 
tumors of, 139 
ulcer of, 112 
Corneal abrasion, 288 
ansesthesia, 23 
loupe, 24, 117 

opacities due to deposits, 137 
sensibility, 21 

staphyloma, treatment of, 127 
ulcer, 90, 112 

absorption, 113 

actual cautery in, 122 

application of chemicals in, 
121 

causes of, 116 

circular, 114 

cleansing lotions in, 119 

complications of, 118 



Corneal ulcer, constitutional treat- 
ment in, 123 
curettement in, 121 
dendriform, 114 
diagnosis of, 117 
exhaustion, 115 
fluorescin in, 117 
hydraulic curetting in, 121 
hypopyon, 113 
indolcDt, 113 
infectious, 113 
intranasal treatment in, 

123 
marginal ring, 114 
moist heat in, 119 
mydriatics in, 120 
myotics in, 120 
prognosis of, 117 
protection in, 120 
purulent, 112 
rodent, 114 
sequelae of, 118 
serpiginous, 113 
sloughing, 113 
symptoms of, 116 
tattooing, 126 
transparent, 113 
traumatic, 116 
treatment of, 118 
complications of, 124 
perforation, 124 
results of, 125 
varieties of, 112 
Corectopia, 166 
Croupous conjunctivitis, 92 

recurrent, 92 
Cryptophthalmos, 72 
Cutaneous corns of eyelids, 70 
Cyclitis, 157 
causes of, 158 
course of, 159 
plastic, 157 
prognosis of, 159 
purulent, 158 
serous, 158 
treatment of, 159 
Cyclopia, 282 
Cycloplegia, 313 
Cycloplegic, 314, 318, 330, 390 
Cycloplegics, constitutional effects 

of, 331 
Cysts of conjunctiva, 109 
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DACRYOADENITIS, 73 
non-suppurative, 73 
suppurative, 73 
Dacryocystitis, 76 

acute, 76 

chronic, 81 
Dacryoliths, 74, 76 
Dacryops, 74 
Danger zone, 161 
Daturine sulphate, 331 
Day-blindness, 214 
Dendriform corneal ulcer, 114 
Dermatitis, toxic, 48 
Dermoid cysts of conjunctiva, 109 

of cornea, 139 
Descemetitis, 135, 146, 158 
Descemet's membrane, 118 
Descending optic neuritis, 198 
Diameter of pupil, 24 
Diffuse interstitial keratitis, 131 
Diffusion circles, 315 
Dioptre, 298 
Diphtheria^ 93, 94 
Diphtheritic conjunctivitis, 92, 93 
Diplobacillus conjunctivitb, 102 

of Morax, 102 
Diplococci, 92 
Diplopia, 337 

heteronymous, 339 

homonymous, 339 
Direct inspection, 18 
Dislocation of lacrymal gland, 74 
Distich iasis, 54 

congenital, 72 
Drainage apparatus, diseases of, 

75 
Duboisine sulphate, 331 
Dyslexia, 219 



ECTROPION, 59, 97 
Adams' operation for, 60 
complete, 59 
congenital, 72 
organic, 59 
partial, 59 
spasmodic, 59 

Wharton Jones' operation for, 
61 
Eczema of lids, 47 
Ekszematous keratitis, 1 10 
Electricity, 394 



Embolism of central retinal artery, 

191 
Emmetropia, 303, 310 
Empyema of ethmoid, 282 

of frontal sinus, 282 

of maxillary antrum, 282 
Encanthis, 109 

Enchondroma of the sclera, 143 
Endarteritis, syphilitic, 185 
Endocarditis, 172 
Endothelioma of lacrymal gland, 

75 
Enophthalmos, 275, 292 
Entropion, 56, 97 

congenital, 72 

Hotz-Anagnostakis operation for, 
58 

spastic, 56 

Streatfeild-Snellen operation for, 
57 
Enucleation, 162, 164 

Bonnet's method, 164 

modification of, 165 

Vienna method, 165 
Ephidrosis, 50 
Epicanthus, 65, 72 
Epidemic conjunctival catarrh, 85 
Epiphora, 76, 81,82 

adrenalin chloride in, 82 

in lagophthalmos, 61 

reflex, 75 
Episcleritis, 140, 141, 142 

periodica fugax, 142 
Epithelioma of conjunctiva, 109 

of cornea, 139 

of eyelids, 71 

of lacrymal gland, 75 
Ergot, fluid extract, 84 
Erysipelas, 77, 172 

of lids, 47 
Erythropia, 215 
Esophona, 356, 366 
Ether, 380 

Ethmoid, empyema of, 282 
Ethyl bromide, 380 
Eucaine, 381 
Eversion of eyelids, 18 
Evisceration, 163, 165 

Mules' operation, 165 

von Graefe's method, 165 
Examination, functional, 17 

objective, 17 
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Examination of aqueous, ophthal- 
moscopic, 42 

of children's eyes, 21 

of choroid, ophthalmoscopic, 45 

of cornea, 21 
ophthalmoscopic, 42 

of iris, 24 

of lenn, ophthalmoscopic, 42 

of media, ophthalmoscopic, 42 

of ocular conjunctiva, 19 

of optic nerve, ophthalmoscopic, 
43 

of pupil, 24 

of retina, ophthalmoscopic, 45 

of vitreous, ophthalmoscopic, 42 
Exanthematous eruptions of lids, 

47 
Excision of lacrymal sac, 82 
Exciting eye, ItJO 
Exenteration of orbit, 109, 283 
Exhaustion, corneal ulcer, 115 
Exophoria, 366 
Exophthalmic goitre, 278 
Dalrymple's sign in, 279 
von Graefe's sign in, 279 
Stellwag's sign in, 279 
Exophthalmos, 275 

pulsating, 279 
Exotropia, 358 

External rectus, paralysis of, 343 
Extirpation of lacrymal gland, 74, 

75, 82 
Eye, cardinal points of, 302 

nodal point of, 302 

optical properties of, 301 

•shades, 380 
Eyeball, atrophy of, 174 

dislocation of, 292 

foreign body in, 289 

injuries of, 284 
Eyelids, angioma of, 70 

carcinoma of, 70, 71 

congenital defects of, 72 

epithelioma of, 71 

fibroma of, 70 

hypertrophies of, 67 

lipoma of, 70 

lupus vulgaris of, 72 

method of everting, 18 

nsevus of, 70 

neuroma of, 70 

rodent ulcer of, 71 



Eyelids, sarcoma of, 71 

tumors of, 67 
Eyes, artificial, 167 



FACIAL paralysis, 75 
Fibroma of conj uncti va , 1 09 
of cornea, 139 
of eyelids, 70 
of sclera, 143 
Field of fixation, 337 
of vision, 32 
tests for, 30 
Filamentous keratitis, 130 
Fistula of cornea, 118 
of lacrymal gland, 75 
congenital, 83 
Fixation, binocular, 337 

field of, 337 
Fluorescine, 21, 117, 122 
Focal plane, 297 
Follicular conjunctivitis, 99 
Fontana's spaces, 262 
Foreign boaies in canaliculi, 76 
Form sense, 28 
Fovea centralis, 45 
Frontal sinus, empyema of, 282 
Friihjahr's catarrh, 102 
Functional examination, 17 
Fundus of albino, 46 
of blonde, 45 
of brunette, 45 
of negro, 46 



GALVANO-CAUTERY, 99,107, 
129 
Gasserian ganglion, 130 
Gelatine in hemorrhage, 187 
Glasses, fitting of, 333 
Glaucoma, 127, 141, 254 
absolute, 256, 267 
acute inflammatory, 149, 254 
course of, 255 
symptoms of, 254 
anterior sclerotomy in, 271 
causes of, 258 
chronic inflammatory, 256 

simple, 256 
congenital, 273 
cupping of disk in, 257 
diagnosis of, 262 
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^^^4?^ '^^^^^DE^^^^^^^^^^^H 


^^1 Glaucuma, difiVrentloJ diBgnosia 


Heterophoria, treatment of, 370 ^^M 


^^B 263 


varieUes of, 365 ^M 


^^H eiciaoD of the superior cervical 


Heteropbthalmoa, 15(> ^^1 




Heterutropia, 353 ^H 




Heurleloup artificial leech, 152 ^^H 


^^m iridectomy in, 267 


Historyof cases, 17 ^M 


^^M time of perTormance of, 266 


card indei in, 17 ^^H 


^B irideaceat vision it., 254, 257 


Holocaine, 381 ^^1 


^H malignant, 267 


Homatropine hydrobromale, 3.11 ^^1 




Hordeolum, 53 ^H 


^^m non-lnSaiiimatoiy, 266 


Hotz-Anagnostakis opeiaiiou f(N^^^| 


^^H poeteriur sclerotomy in, 2T2 


entropion, 58 ... ^^^H 


^^H primary, 256 


Hotz's operation, trichiasiij, 56 ^^^H 


^^H prognosis of, 264 


Hutchinson's " hot eye," 142 ^H 


^^M Becondai7, 154, 15B, 254, 2T3 


salmon patches, 132 ^^M 


^H simple, 266 


teeth, 133 ^H 


^M <4rL> of, 258 


Hyalitis, 225 ^H 


^^H field of Ylaion io, 256 


non -suppurative, 225 ^H 


^^P treatment of, 264 




^^ Glaucomatous attack, the, 254 


Hydrophthalmos, congenital, 274^^H 


1 cup of optic nerve, 43 




Glioma, 170 




Gonococcua of Neisser, 88, 90 


Hyperesophoria, 366 ^H 




Hypcrexopboria, 366 ^^H 


Gont, 136, 140, 142, 147, 148, 201 


Hyperopia, 310 ^^M 


Granular conjunctivitis, 94 


312 ^^1 




cau^ of, 312 ^^1 


Gravea' diseaw, 278 


latent, 312 ^^M 




manifest, 312 ^^H 






riABIT chorea, 64 
n Htemaloidin, 137 


tests for, 312 ^H 


toUl, 312 ^H 


Heat, applicatioo of, 393 


treatment of, 313 ^^^1 


Hemeralopia, 214 


varieties of, 312 ^H 




Hyperphoria. 366 ^H 


Hemianopsia, 215, 216 


Hypertrophies of eyelids, 67 ^^H 


canseaof, al9 


Hypertrophy of lacrymal gland, 7^^^| 


varieties of, 216 


Hypertropia, 359 ^H 




Hyphemia, 221 ^H 


Hemorrhage, cerebral, 187 


Hypopyon, 113, 125, 147, 222 ^H 


into vitreous, 18S 


corneal ulcer, 113 ^^^| 


gnbconjunctival, 108 


keratitis, 114 ^H 


Hernia of cornea, 118 


Hysterical amann>»s, 212 ^^H 


Herpes of cornea, 135 


amblyopia, 211 ^^H 


Herpes zoster ophthalmicus, 48 




Herpetic keratitis, 127 




Heterophoria, 340, 365, 366 


ILLDMINATION, 384 ^H 


caus^of, 365 


1 In age false, .}38 ^M 


diagnosis of, 366 


n phthalmoBcopic ezamv'^B 


prism eierciseB in, 371 


nat on 40. 41 ^M 


symptoms of, 365 


project on of, 338 _^B 


testa for, 366 


oe 338 ^H 
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Images, 297 

inverted, 297 

real, 297 

upright, 297 

virtual, 297 
India ink, 126 
Indolent corneal ulcer, 1 13 
Infectious corneal ulcer, 113 
Inferior oblique, paralysis of, 346 

rectus, paralysis of, 345 
Influenza, 149, 172 
Inherited keratitis, 131 
Injuries of eyeball, 284 
Internal rectus, paralysis of, 344 
Interstitial keratitis, 131 
Iridectomy, 143, 164, 268 

for glaucoma, 267 

optical, 126 
Irideremia, 157 
Iridochoroiditis, 172 
Iridocyclitis, 127, 133, 174 

plastic, 160 
Iridocystectomy, 247 
Iridodialysis, 281 
Iridoplegia, 351 
Iridotbmy, 164 
Iris, atrophy of, 159 

bomb^, 151 

coloboma of, 156, 176, 252 

congenital anomalies of, 156 

cysts of, 154 

diseases of, 144 

examination of, 24 

foreign bodies in, 291 

gumma of, 148, 154 

hyperaemia of, 144 

injuries of, 291 

melanoma of, 154 

piebald, 24 

prolapse of, 114, 124 

rupture of, 291 

sarcoma of, 154 

tubercles of, 154 

tumors of, 154 
Iritis, 115, 133, 144, 150, 174 

chronic, 149 

complications of, 150 

constitutional treatment of, 153 

diabetic, 149, 154 

diagnosis of, 149 

fibrinous, 146 

gonorrhoeal, 149, 154 



Iritis, gouty, 148, 154 
gummatous, 147 
idiopathic, 149 
infectious disease, 149, 154 
papulosa, 148 
parenchymatous, 147 
percentage in syphilis, 148 
plastic, 146, 147, 149 
prognosis of, 150 
quiet, 148 
recurrent, 148 
rheumatic, 148, 154 
scrofulous, 154 
secondary, 149 
sequelae of, 150 
serous, 146, 147, 154, 158, 160 

iridectomy in, 154 

paracentesis, anterior chamber 
in, 154 
spongy, 146 
suppurative, 147 
symptoms of, 144 

objective, 144 

subjective, 146 
syphilitic, 147, 148, 153 
traumatic, 149, 154 
treatment of, 151 
tubercular, 148, 154 

enucleation in, 154 

iridectomy in, 154 
varieties of, 146 

etiological, 147 

pathological, 146 
Irrigation of lacrymal sac, 80 



JEQUIRITY bean in trachoma, 97 
Jones, Wharton, operation for 
ectropion, 61 



KERATITIS, 110, 144 
bullous, 127 
central, 135 
diffuse interstitial, 131 
eczematous, 110 
e lagophthalmo, 129 
filamentous, 130 
herpetic, 127 
hypopyon, 114 
inherited, 131 
interstitial, 131, 150 
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Keratitis, malarial, 115 
neuroparalytic, 130 
non-suppurative, 110 
oyster shocker's, 287 
parenchymatous, 131 
phlyctenular, 110 
profound, 136 
punctate, 134, 158 
riband-like, 135 
sclerosing, 136 
strumous, 131 
subepithelial, 135 
superficial, 110, 135 
suppurative, 110 
syphilitic, 131 
trophic, 135 
vascular, 128 
xerotic, 129 

Keratoconus, 137 

Keratoglobus, 274 

Keratomalacia, 115, 129 

Keratoscope, 21 

Klebs-Loeffler bacillus, 93 

Koch- Weeks bacillus, 86 

Kyanopsia, 215 



1ACRYMAL apparatus, congen- 
J ital anomalies of, 83 

diseases of, 73 
bone, necrosis of, 77 
canulse, 82 
dilator, 82 
duct, 73, 117 
gland, adenoma of, 75 

angioma of, 75 

atrophy of, 74 

diseases of, 73 

dislocation of, 74 

endothelioma of, 75 

epithelioma of, 75 

extirpation of, 74, 75 

fistula of, 75 

hypertrophy of, 74 
congenital, 83 

mumps of, 73 

osteochondroma of, 75 

sarcoma of, 75 

sarcomatous degeneration of, 
74 

tumors of, 75 
probes, 78 



Lacrymal probes, method of pass 

ing,80 
punctse, 18 

absence of, 83 

atresia of, 76 

malpositions of, 75 
sac, 18 

abscess of, 76 

irrigation of, 80 
styles, 82 
syringe, 80 
Lagophthalmos, 61 
Lamina cribrosa of optic nerve, 43 
Lang's operation for anterior syne- 
chia, 126 
Leech, American, 153 
artificial, 152 
natural, 152 

application of, 152 
Swedish, 152 
Lens, biconcave, 295 
biconvex, 295 
centre of curvature, 296 
coloboma of, 177, 252 
conjugate foci of, 297 
converging meniscus, 295 
cylindrical, 296 

to find axis of, 301 
diseases of, 227 
dislocation of, 251 
diverging meniscus, 295 
injuries of, 292 
minus, 296 
negative, 296 
nodal points of, 296 
opacity of, congenital, 157 
optical centre of, 296 

to find, 301 
periscopic, 296 
plano-concave, 295 
plano-convex, 295 
plus, 296 
positive, 296 
principal axis of, 296 
principal focal distance of, 296 
principal focus of, 29 
radius of curvature of, 296 
secondary axis of, 29rt 
sphero-cylindrical, 301 
Lenses, 295 
bifocal, 332 
congenital anomalies of, 252 
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Lenses, cylindrical, 298 

estimation of strength of, 300 

numeration of, 297 
dioptric system in, 298 
inch system in, 298 

recognition of, 300 

spherical, 298 
Lenticonus, 253 

Leprosy of the conjunctiva, 107 
Leptothrix, 76 
Leucoma of cornea, 118 
Lid abscess, 53 

retractor, 23 
Lids, bums of, 284 

diseases of, 47 

ecchymosis of, 284 

injuries of, 284 

swelling of, 284 

syphilis of, 50 

wounds of, 284 
Liebreich bandage, modified, 380 
Light sense, 27 

periphery retina, 36 
Limits of visual field, 35 
Line of fixation, 302 
Lipoma of conjunctiva, 109 

of eyelids, 70 
LithiasiB of the conjunctiva, 103 
Lupus of the conjunctiva, 107 

vulgaris of eyelids, 72 
Lymphangiectasis of conjunctiva, 

108 



MACULA, congenital white spots 
of, 195 
of cornea, 118 

Maddox rod, 368 

Malaria, 201 

Malarial keratitis, 115 

Malingering, 212 

Malpositions of lacrymal puncta, 
75 

Marginal ring corneal ulcer, 114 

Mariotte's blind spot, 37 

Maxillary antrum, empyema of, 
282 

Media, ophthalmoscopic examina- 
tion of, 42 

Megalophthalmos, 282 

Meibomian cyst, 68 
gland, 104 



Melanosis of the sclera, 143 
Membranous conjunctivitis, 93 
Meningitis, 174 

tubercular, 170 
Meningocele, 280 
Menstrual disturbance, 142 
Mercury in iritis, 153 
Metamorphopsia, 180 
Method of passing lacrymal probes, 
80 
of slitting canaliculus, 78 
Microphthalmos, 139, 282 
Milium, 68 
Mixed trachoma, 96 
Molluscum contagiosum, 68 
Monophthalmos, 282 
Movements of the pupils, 25 
Mucopurulent conjunctivitis, 84 
Mules* globes, 165 

operation, 165 
Mumps of lacrymal gland, 73 
Muscse volitantes, 222 
Muscles, ocular, actions of, 336 
afi'ections of, 335 
anatomy of, 335 
nerve supply of, 336 
paralysis of, 340 
primary deviation in, 341 
secondary deviation in, 341 
symptoms of, 340 
testing for diplopia in, 342 
varieties of, 342 
physiology of, 335 
variety of deviations of, 340 
Mydriatic tract, 27 
Myopia, 315 
axial, 317 
causes of, 316 

in spasm of ciliary muscle, 317 
malignant, 317 
prognosis of, 318 
progressive, 317 
stationary, 317 
symptoms of, 316 
temporary, 317 
tests for, 318 
treatment of, 319 
operative, 320 
varieties of, 317 
Myopic crescent* 316 
Myotic tract, 26 
Myotics, 391 



406 



INDEX. 



NJEVUS of eyelids, 70 
Naunl duct, stricture of, 77 
Xajiophanmx, 111, 117 
Nebola Of cornea, 118 
Necrosis of lacrjnuil bone, 77 
Nephritis, 183 

Nearitis, retrobalbar, 196, 201 
Neoroma of eyelids, 70 
Nearoparaljtic keratitis, 130 
Nearoretinitis, 198 
Nigbt-bUndness, 106, 214 
Nitrate of silver in conjanctivitis 
DeoDatomm, 89 
in dacryocystitis, 81 
in gODorrhoeal oonjuDctivitis, 
91 
NoD-sapparative dacryoadenitis, 
73 
keratitis, 110 
Normal, 293 

Nux vomica, tinctore of, 84 
Nyctalopia, 214 
Nystagmus, 178, 372 
lateral. 373 
miners', 373 
rotary, 373 
vertical, 373 



OBJECTIVP: examination, 17 
Oblique illumination, 23, 117 , 
Ocular muscles, 335 

advancement of, 363 

partial, 372 
paralysis of, 340 
causes of, 348 
cortical, 349 
diagnosis of affected muscle 

in, 349 
nuclear, 348 
peripheral, 348 
prognosiH of, 350 
treatment of, 351 
prism-converging power of, 

370 
prism-diverging power of, 370 
prism -strength or, 369 
shortening operation of, 365 
sursumducting power of, 370 
tenotomy of, 360 
partial, 372 
therai)eutic8, 386 



Ocalomotor paralysis, 347 

recurrent, 348 
OiDtments, 389 
Onyx, 116 

Operation, Adams', for ectropion, 
60 

advancement of ocolar moscle, 
363 

afier-cataract dtsdasion, 245 

anterior sclerotomy, 271 

Barrow's, for trichiasis, 55 

cataract, combined extraction, 
235 
discission, 248 
ripening, 234 
simple extraction, 245 
linear extraction, 249 

enucleation of eyeball, 164 

evisceration of eyeball, 165 

excision of saperiorcervical sym- 
pathetic ganglion, 273 

exenteration (evisceration) of 
orbit, 283 

for chalazion, 69 

for ectropion, Wharton Jones', 
61 

for pterygium, 1 05 

Hotz-Anagnostakis, for entro- 
pion, 58 

Hotz's, for trichiasis, 56 

iridectomy, 268 

Lang's, for anterior synechia, 
126 

leeching, 152 

Males', 166 

of canthoplasty, 63 

of canthotomy, 64 

of expression for trachoma, 98 

of optical iridectomy, 126 

of peritomy, 128 

of saemisch's section, 125 

of tarsorrhaphy, 62 

of tattooing cornea, 1 26 

Pagenstecher's, for ptosis, 65 

Panas', for ptosis, 67 

paracentesis of the cornea, 124 

partial tenotomy, ocular muscle, 
370 

posterior sclerotomy, 272 

removal foreign bodies from 
interior of eye, 289 
body from cornea, 287 
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Operation, resection optic nerve, 
167 
shortening an ocular muscle, 365 
slitting canaliculus, 78 
subconjunctival injection, 153 
tenotomy of ocular muscle, 360 
Operations, after-treatment of, 385 
preparation for, 374 
time of performance of, 384 
Ophthalmia neonatorum, 87 

Cr^d^'s method of prophy- 
laxis in, 89 
curative treatment of, 89 
non-specific, 88 
prophylactic treatment of, 88 
specific, 88 
Ophthalmometer, 326 
Ophthalmoplegia, 351 
external, 351 
internal, 351 
total, 352 
Ophthalmoscope, 38 
direct method of use, 40 
indirect method of use, 40 
refraction with, direct method of, 
41 
indirect method, 42 
Ophthalmoscopic examination of 
aqueous, 42 
of cornea, 42 
of choroid, 46 
of lens, 42 
of media, 42 
of retina, 45 
of vitreous, 42 
lenses, 38 
mirror, 38 
Optic atrophy, 281 
axis, 302 
nerve, 150 
atrophic cup of, 44 
atrophy, 200 
congenital, 204 
consecutive, 205 
postneuritic, 205 
primary, 203, 204 
progressive, 204 
secondary, 203, 205 
atrophy of, 203 
coloboma of, 176 
coloboma of sheath of, 207 
congenital anomalies of, 207 



Optic nerve, connective tissue 
bands of, 207 
diseases of, 196 
endothelioma of, 207 
examination of, ophthalmo- 
scopic, 43 
fibroma of, 207 
glaucomatous cup of, 43 
glioma of, 207 

hemorrhage into sheath, 206 
lamina cribrosa of, 43 
myoma of, 207 
opaque fibres of, 207 
papillo-macular fibres of, 203 
physiological cup of, 43 
resection of, 165 
sarcoma of, 207 
tumors of, 207 
neuritis, 196, 199, 281 
descending, 198 
intraocular, 196 
brain lesions in, 200 
causes of, 200 

"corkscrew " vessels in, 196 
course of, 200 
diagnosis of, 199 
mechanism of, 200 
symptoms of, 196 
orbital, 196, 201, 210 
spurious, 199 
tracts, 216, 216 
Optical iridectomy, 126 

properties of the eye, 301 
Optometer, 370 
Orbit, angioma of, 281 
carcinoma of, 281 
congenital anomalies of, 282 
cysts of, 280 
dermoid cyst of, 280 
diseases of, 275 

adjoining cavities of, 281 
exenteration of, 176, 283 
injuries of, 292 
osteoma of, 281 
sarcoma of, 281 
tumors of, 280 
Orbital abscess, 275 
cellulitis, 173, 275 
dipease, general symptoms of, 275 
optic neuritis, 210 
periostitis, 277 
tumors, symptoms of, 280 
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Orthophoria, 365 
Osteochondroma of lacrymal gland, 

75 
Osteoma of conjunctiva, 109 

of the sclera, 143 



PAGENSTECHER'S operation 
for ptosis, 65 
Panas' operation for ptosis, 67 

for strabismus, 362 
Pannus. 97, 128 
Panophthalmitis, 172, 173, 276 

enucleation in, 174 

evisceration in, 174 
Papilla, hyaline bodies in, 206 
Papillary trachoma, 95 
Papillitis, 44, 196 
Papilloma of conjunctiva, 109 

of cornea, 139 

of eyelids, 70 
Paracentesis of cornea, 124 
Paralysis of ocular muscles, 340 

of trigeminal nerve, 74 
Parenchymatous keratitb, 131 
Parinaud's conjunctivitis, 103 
Pediculosis of the lids, 51 
Perforation of cornea, 114, 115 

of corneal ulcer, treatment of, 
124 
Periarteritis, syphilitic, 185 
Pericorneal zone, 20 
Perimeter, 33 

test objects, 35 
Periostitis, orbital, 277 
Peripheral vision, 32 
Peritomy, 128 

Persistent hyaloid artery, 222 
Phlyctenular conjunctivitis, 99 
canthoplasty in, 112 
canthotomy in, 112 

keratitis, 110 

keratoconjunctivitis, 110 
Phorometer, 370 
Photopsia, 168 
Phthiriasis, 51 
Phthisis bulbi, 159, 174 
Physiological cup of optic nerve, 

43 
Pigment spots of conjunctiva, 109 
•*Pinkeye,"85 
Pinguecula, 104, 105 



Piperazine, 220 

Placido's disk, 21, 327 

Pnenmococcus of Frankel, 86 

Pneumonia, 149 

Point of reversal, 309, 327 

Polycoria, 156 

Position of operator, 383 

of patient, 382 
Posterior sclerotomy, 272 
Powders, 390 
Preparation for operations, 374 

of assistants, 376 

of dressings, 379 

of instruments, 377 

of ligatures, 378 

of patient, 374 

of region of operation, 375 

of sponges, 378 

of surgeon, 376 

of sutures, 378 
Presbyopia, 332, 352 

in hyperopic eyes, 314 

in myopic eyes, 320 
Primary deviation, 341, 354 
Prism centrads, 294 

degrees, 294 

dioptres, 294 

rotary, 370 
Prisms, 294 

numeration of, 294 
Probes, Bowman's, 78 

lacrymal, 78 
Profound keratitis, 136 
Prolapse of iris, 114 
Proptosis, 38, 275, 280 
Pseudodiphtheritic bacillus, 130 
Pseudoglioma, 225 
Pseudomembranous conjunctivitis, 

92 
Pseudopterygium, 104 
Pterygium, 104 

operations for, 105 
Ptosis, 65 

congenital, 65, 72 

Pagenstecher's operation for, 65 

Panas' operation for, 67 
Pulsating exophthalmos, 279 
Pulsation of retinal veins, 44 
Punctate keratitis, 134 
Punctum proximum, 30, 304 

remotum, 30, 304 
Pupil, diameter of, 24 
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Pupil, examination of, 24 

exclusion of, 151 

hemianopic, 219 

movements of, 25 

occlusion of, 151 
Pupillary membrane, capsulo-, 167 

Sersistent, 167 
ometer, 25 
Purulent conjunctivitis, 87 
corneal ulcer, 112 



Q 



UININE amblyopia, 210 



RACHITIS, 133 
Ray, incident, 293 
Kecurrent croupous conjunctivitis, 
92 
fever, 149 
Refraction, 293 

determination of, 306 
index of, 294 

methods of determining, 306 
of the eve, 303 
with ophthalmoscope, direct 
method, 41 
indirect method, 42 
Retina, 160 
anaemia of, 1 79 
angioid streaks of, 188 
apoplexy of, 186 
atrophy of, 181 
congenital defects of, 194 
detached, 176 
detachment of, 192 
diseases of, 179 
glioma of, 194 
hyperspmia of, 179 
hypersesthesia of, 180 
identical points of, 337 
light-sense periphery, 36 
oedema of, 181 
opacity of, 180 
opaque nerve fibres of, 194 
ophtbalmoscopicexamination of, 

46 
pigment spots of, 181, 195 
. pigmentary degeneration of, 
189 
"shot-silk," 46 



Retinal artery, embolism of, 191 
thrombosis of, 191 
bloodvessels, 44 
hemorrhage, 187 
hemorrhages, 210 
vein, thrombosis of, 192 
vessels, congenital tortuosity of, 
195 
Retinoscope, 327 
Retinoscopy, 307 
Retinitis, 180, 181, 184 
albuminuric, 182, 185, 209 
exudative, 183 
hemorrhagic, 183 
causes of, 181 
central punctate, 188 
circinate, 188 
complications of, 181 
course of, 181 
diabetic, 185 
diaphoresis in, 18 1 
difi'use, 181 
hemorrhagic, 18(} 
leuksemic, 187 
pigmentosa, 189 
centralis, 190 
field in, 190 
fundus in, 189 
night-blindness in, 196 
prognosis of, 181 
proliferating, 188 
serous, 181 
simple, 181 
striate, 188 
symptoms of, 180 
syphilitic, 185 
treatment of, 1 81 
Retrobulbar neuritis, 196, 201 
acute, 201 
chronic, 202 
Rheumatism, 133, 140, 142, 147, 

148, 158, 201, 350 
Rhus poisoning, 48 
Riband-like keratitis, 136 
Ring dressing, 380 
Rodent corneal ulcer, 114 
ulcer of eyelids, 71 



CAEMISCirS section, 125 
U Salicin, 154 
'■< Salmon patches of Hutchinson, 132 
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Sarcoma of carancle, 109 

of conjunctiva, 109 

of cornea, 139 

of eyelids, 71 

of lacrymal gland, 75 

of sclera, 143 
Sarcomatous degeneration, lacry- 

mal gland, 74 
Scintillating scotoma, 219 
Sclera, enchondroma of, 143 

diseases of, 140 

fibroma of, 143 

injuries of, 289 

melanosis of, 143 

osteoma of, 143 

rupture of, 289 

sarcoma of, 143 

staphyloma of, 143 
ciliary, 143 
equatorial, 143 
posterior, 143 

tumors of, 143 

wounds of, 289 
Scleral puncture, 272 

ring, 44 
Scleritis, 141, 144, 149 
Sclerochoroiditis, posterior, 171 
Sclerokeratitis, 142 
Sclerophthalmia, 139 
Sclerosing keratitis, 136 
Sclerotomy, anterior, 271 

posterior, 272 
for detached retina, 194 
Scopolamine hydrobromate, 331 
Scotoma, 37 

absolute, 37 

central, 37 

color, 37 

in sarcoma choroid, 175 

negative, 37 

paracentral, 37 

peripheral, 37 

positive, 37 

relative, 37 

ring, 37 

scintillating, 219 

transient, 219 
Scotomas, tests for, 37 
Scrofula, 133, 142 
" Second si^ht," 231, 232 
Secondary deviation, 341, 354 
Semi-atrophic crescents, 171 



Sense, color, 28, 30 
form, 28 
light, 27 
Sensibility of cornea, 23 
Serpiginous corneal ulcer, 113 
Shortening ocular muscle, 365 
"Shot-silk" retina, 45 
Simple corneal ulcer, 112 
Simulated amblyopia, 212 
Skiascopy, 307 
Skin grafts, Wolfe's, 60 
Sloughing corneal ulcer, 113 
Snow-blindness, 214 
Solutions, miscellaneous, 392 
Spasm, ciliary muscle, 317 
Spastic entropion, 56 
Spring conjunctivitis, 102 
Squint, concomitant {see Strabis- 
mus), 340, 353 
residual, 357 
; Staphylococci, 92 
Staphyloma of cornea, 118 
of sclera, 143 
posterior, 316 
Staphylomata, posterior, 171 
Stenopseic disk, 323 
Stimulating remedies, 387 
Strabismus, concomitant, 353 
causes of, 355 
convergent, 356 

operative treatment of, 358 
diagnosis of, 353 
divergent, 358 

treatment of, 359 
orthoptic exercises in, 357 
Panas' operation for, 362 
symptoms of, 353 
I varieties of, 353 
I deorsumvereent, 359 

latent {see Heterophoria), 365 
measurement of, 354 
operations, after-treatment of, 

362 
paralytic, 340, 341 
sursumvergent, 359 
Strabismometer, 355 
Streatfeild-Snellen operation for 

entropion, 57 
Streptococci, 92 
Stricture, lacrymal duct, 81 

nasal duct, 77 
Strumous keratitis, 131 
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Stye, 53 

Styles, lacrymal, 82 
Subacute conjunctivitis, 102 
Subconjunctival hemorrhage, 108 
injections, 153, 164, 172 
in iritis, 153 
method of making, 153 
Subepithelial keratitis, 135 
Sulphate of zinc in dacryocystitis, 

81 
Superficial keratitis, 110, 135 
Superior oblique, paralysis of, 
346 
rectus, paralysis of, 344 
Suppurative dacryoadenitis, 73 

keratitis, 110 
Suturing lid margins, 130 
Symblepharon, 62, 97 

congenital, 72 
Sympathetic ganglion, excision 
of the superior cervical, 273 
inflammation, 160 
causes of, 161 
pathogenesis of, 162 
period of incubation of, 162 
treatment of, 162 
irritation, 160 
ophthalmitis, 160 
Sympathizing eye, 160, 162 
Synch isis scintillans, 225 
Synechia, anterior, 118 
Synechise, annular, 146 

posterior, 144, 147 
Syphilis, 140, 142, 147, 149, 158, 
169, 172, 181, 185, 224, 277, 
278, 350 
acquired, 133 
of the conjunctiva, 108 
of the eyelids, 50 
inherited, 133 
percentage in iritis, 148 
Syphilitic keratitis, 131 
Syringe, lacrymal, 80 
Svstems of bloodvessels, 19 



TARSAL cartilage, 18 
tumor, 68 
Tarsorrhaphy, 62, 64 
Tattooing cornea, 126 
Tenonitis, 277 
Tenon^s capsule, 335, 363 



Tenotomy of an ocular muscle, 360 

partial, 372 
Tension, 38 
Test objects for perimeter, 35 

types, 28 
for children, 30 
for illiterates, 30 
Testing central vision, 28 
Tests for color-blindness, 30 

for scotomas, 37 
Therapeutics, ocular, 386 
Thrombosis, central retinal artery, 
191 
retinal vein, 192 
Tobacco-alcohol amblyopia, 202 
Toxic amblyopia, 202 

conjunctivitis, 103 

dermatitis, 48 
Trachoma (see Granular conjunc- 
tivitis), 94 

acute, 96 

bodies, 95 

canthoplasty in, 99 

chronic, 96 

expression operation for, 98 

forceps, 98 

granular, 95 

inflammatory, 96 

mixed, 96 

non-inflammatory, 96 

papillary, 95 
Tract, mydriatic, 27 

myotic, 26 

uveal, 134, 157, 222 
Tracts, optic, 215 
Transient episcleral congestion, 142 
Translucent cysts of conjunctiva, 

109 
Transparent corneal ulcer, 113 
Traumatic corneal ulcer, 116 
Trial case, 298 
Trichiasis, 54, 97 

Burrow's operation for, 55 

cauterization of lid in, 56 

Hotz's operation for, 56 
Trichosis carunculse, 109 
Trifacial neuralgia, 130 
Tropacocaine, 381 
Trophic keratitis, 135 
Tuberculosis, 277 

acute miliary, 170 

of the conjunctiva, 107 
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Tumors of caruncle, 109 

of choroid, 174 

of ciliary body, 159 

of conjunctiva, 109 

of cornea, 139 

of iris, 154 

of lacrymal gland, 75 

of lids, 67 

of optic nerve, 207 

of orbit, 280 

of sclera, 143 
Tjrphoid fever, 149 



ULCER of cornea, 90, 92 
simple corneal, 112 
Uraemia, 210 
Uric acid, 220 

diathesis, 136 
Uvea, congenital ectropion of, 157 
Uveal tract, 134, 157, 222 
Uveitis, 157 
anterior, 140 



VASCULAR keratitis, 128 
Vasomotor dilatation of the 
vessels, 142 
Veins, retinal, pulsation of, 44 
Vernal conjunctivitis, 102 
Vision, binocular, single, 337 



Vision, centra], 28 

peripheral, 32 

testing central, 28 
Visual acuity, 27 

angle, 28 

axis, 302 

field, 32 
limits of, 35 
tests for, 30 
Vitreous, 150 

congenital anomalies of, 222 

diseases of, 221 

fibrous membranes of, 222 

hemorrhage into, 226 

opacities, 223 

parasites in, 226 

WERNICKE'S hemianopic pu- 
pillary inaction symptom, 
219 
Wolfe skin grafts, 60 

XANTHELASMA, 67 
Xerophthalmos, 106 
Xerosis bacillus, 130 
infantilis, 106 
of the conjunctiva, 106 
triangularis, 106 
Xerotic bacillus, 107 
keratitis, 129 
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